APPENDIXF

2007 Existing Ramp Analysis



HCS2000™

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst SSS Freeway/Dir of Travel  Route 128 NB
. Rt 128 NB to Highland
A C
gency or Company McMahon Junction Ave EB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period  AM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
Inputs
Upstream Adj Ramp  |Terrain Level Downstream Adj
Ramp
[“Yes  [Fon ¥ Yes 7 On
¥ No I~ Off ™ No ™ off
- Lyown = 885 ft
Lo = ft
P S = 55.0 mph Sgr= 35.0 mph -
Vu = veh/h Sketch ( show lanes, L,, Lp,Vg,Vy) - 603 veh/h
Conversion to pc/h Under Base Conditions
/h \ PH Terrai o ¢ ¢ v=V/PHF
(pcrh) (Veh/hr) F errain Truck | %Rv HY 0 o To
Freeway 8776 0.90 Level 2 0 0.990 1.00 9849
Ramp 636 0.90 Level 2 0 0.990 1.00 714
UpStream
DownStream| 603 0.90 Level 2 0 0.990 1.00 677
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Viz = Ve (Pey) Vig = Vg * (Ve - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey= using Equation Pep =0.436 using Equation 8
V= pclh Vi, = 4697 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- Vi=Ve | 9849 9000 Yes
FO 7 Vi, 4697 4400:All Yes
Ve =V, -
FO TR ] 9135 9000 Yes
Vri2 4600:All Ve
Ve 714 2000 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v o + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dg = (pc/ mi /In) Dr = 44.6 (pc/ mi/ln)
LOS = (Exhibit 25-4) LOS= F (Exhibit 25-4)
Speed Estimation Speed Estimation
[Ms = (Exibit 25-19) D= 0.492 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  48.6 mph (Exhibit 25-19)
S;=  mph (Exhibit 25-19) So=  54.2 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.4 mph (Exhibit 25-15)

Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst2 SS8S Freeway/Dir of Travel Route 128 NB
Agency or Company McMahon Junction Highland Ave EB to Route 128 N
Date Performed 8/8/07 Jurisdiction
Analysis Time Period AM Analysis Year 2007 Existing
Project Description  Route 128 Add-a-Lane
Inputs
Terrain Level )
Upstream Adj Ramp Downstream Adj Ramp
MYes [ On I Yes I on
™ No ¥ Off
 No [~ off
L own = 560 ft
Lp= ft
S = 55.0mph Sen = 35.0 mph = 1 veh/h
Vu = veh/h FF P FR p VD 151 veh/
Sketch ( show lanes, L,, Ly,Vg,V))
Conversion to pc/h Under Base Conditions
% . -
(pc/h) (Vehihr) PHF Terrain Truck %Rv fov fp v=VIPHF £, fp
Freeway 8140 0.90 Level 2 0 0.990 1.00 9135
Ramp 603 0.90 Level 2 0 0.990 1.00 677
UpStream
DownStream] 151 0.90 Level 2 0 0.990 1.00 169
Merge Areas Diverge Areas
Estimation of v, |[Estimation of v,
Vi = Ve (Pew) Vi = Ve + (Ve - VrIPrp
Lcq= (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pry= 0.133 using Equation 4 Prp = using Equation
V= 1217 pch V., = pelh
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve =Ve See Exhibit 25-14
Veo 9812 See Exhibit 25-7 Yes
Vi) 4400:All
Veg = Ve -
FoF See Exhibit 25-14
Veio 1894 4600:Al No A
Ve See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dr =5.475 +0.00734 v o +0.0078 V,, - 0.00627 L, Dy =4.252 +0.0086 V,, - 0.009 L
Dg = 19.9 (pc/ m/In) Dg = (pc/ miin)
LOS = F (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms= 0347 (Exibit 25-19) D; = (Exhibit 25-19)
Se= ' 50.5mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  385mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
S= 40.4 mph (Exhibit 25-14) S = mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst SSS Freeway/Dir of Travel  Route 128 NB
. Rt 128 NB to Highland
IAgency or Company McMahon Junction Ave WB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period  AM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
Unputs
Upstream Adj Ramp  [Terrain Level Downstream Adj
Ramp
7 Yes 7 On MYes [ On
™ No I Off ¥ No I~ off
Lo = 560 ft Liown = ft
S e = 55.0 mph Spr= 35.0 mph
= VD = veh/h
Vu = 603 veh/h Sketch ( show lanes, L, Lp,Vg,Vy)
|Conversion to pc/h Under Base Conditions
vV ] . ¢ ; v=V/PHF
(pc/h) (Veh/hr) PHF Terrain Truck | %Rv HY b oy fp
Freeway 8743 0.90 Level 2 0 0.990 1.00 9812
Ramp 151 0.90 Level 2 0 0.990 1.00 169
UpStream 603 0.90 Level 2 0 0.990 1.00 677
DownStream
Merge Areas Diverge Areas
|Estimation of v, |Estimation of v,,
Viz = Ve (Pey) Vi = Ve * (Ve - VRIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= Using Equation Pep =0.436 using Equation 8
V= pclh V., =4373 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Y See Exhibit 25- VeeVe | 9812 9000 Yes
FO 7 Vi, 4373 4400:All No
Ve =V -
FO TP 9643 9000 Yes
Vr12 4600:All Vr
Vr 169 2000 No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dr =5.475+0.00734 v o + 0.0078 V,, - 0.00627 L, Dg =4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/ mi /) Dr=  41.9 (pc/ mi/in)
LOS = (Exhibit 25-4) LOS= F (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms = (Exibit 25-19) D=  0.443 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  49.2 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  53.6 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.6 mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d



RAMPS AND RAMP JUNCTIONS WORKSHEET

HCS2000™

Sketch ('show lanes, L, Lp,Vg, V)

General Information Site Information
Analyst?2 SSS Freeway/Dir of Travel Route 128 NB
Agency or Company McMahon Junction Highland Ave WB fo Rt 128 NB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period AM Analysis Year 2007 Existing
Project Description  Route 128 Add-a-Lane
nputs
Terrain Level .
Upstream Adj Ramp Downstream Adj Ramp
[ Yes ™ on I Yes 7 On
¥ No [ Off
™ No [ Off
Ldown = ft
Lup = 810 ft
S = 55.0mph Ser= 35.0mph VD = veh/h
Vo = 151 veh/h FF P FR P

Conversion to pc/h Under Base Conditions

{pc/h) (v e\f(/hr) PHF Terrain Truck %Rv foy fp v=VIPHF f,, fp
Freeway 8592 0.90 Level 2 0 0.990 1.00 9642
Ramp 377 0.90 Level 2 0 0.990 1.00 423
UpStream 151 0.90 Level 2 0 0.990 1.00 169
DownStream

Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Viz = Ve (Pey) Vig= Vg + (Ve - VrIPrp
Leq =  (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pry= 0.165 using Equation 4 Pep = using Equation
V,,= 1590 pch Vi = _poh
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve=Ve See Exhibit 25-14
Veo 10065 See Exhibit 25-7 Yes
Vi, 4400:All
Ven = Ve -
FoF See Exhibit 25-14
Veia 2013 4600:Al No Vi
Vg See Exhibit 25-3

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg = 5.475 +0.00734 v o + 0.0078 V- 0.00627 L,

Dp, = 4.252 + 0.0086 V,, - 0.009 L,

Dg = 21.0 (pc/ miln) Dy = {pc/ m/in)

LOS=  F (Exhibit 25-4) LOS=  (Exhibit 25-4)

Speed Estimation Speed Estimation

[Mg= 0350 (Exibit25-19) Do= (Exhibit25-19)

Ss=  50.4mph (Exhibit25-19) Sz=  mph (Exhibit 25-19)

S;=  38.1mph (Exhibit 25-19) S¢=  mph (Exhibit 25-19)

5= 40.1 mph (Exhibit 25-14) S=  mph (Exhibit 25-15)
Copyright © 2000 University of Florida, All Rights Reserved
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HCS2000™

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst SSS Freeway/Dir of Travel Route 128 SB
: Rt 128 SB to Highland
A
gency or Company McMahon Junction Ave EB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period AM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
inputs
Upstream Adj Ramp  [Terrain Level Downstream Adj
Ramp
Yes [7oOn mYes [ On
MNo I oOff M No [ Off
L= 730 ft Loown = Tt
S = 55.0 mph Sgr= 35.0 mph. - Hh
Vu = 409 veh/h Sketch ( show lanes, Ly, Lp,Vg,Vy) - ve
Conversion to pc/h Under Base Conditions
" Vv HE _ . ¢ ; v=V/PHF
(pcih) ety | P Terrain | Truck | %Rv by 5
Freeway 6495 0.90 Level 2 0 0.990 1.00 7289
Ramp 1067 0.90 Level 2 0 0.990 1.00 1197
UpStream 409 0.90 Level 2 0 0.990 1.00 459
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pey) Viz = Vr * (Ve - VRIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= using Equation Pep =0.436 using Equation 8
V12= pc/h V12 =3853 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- Ve=Ve | 7289 9000 No
Fo 7 V., 3853 4400:Al No
V =\V_-
FO Pl 6092 9000 No
Viri2 4600:All Vg
Vg 1197 2000 No
|Level of Service Determination (if not F) Level of Service Determination (if not F)
Dr=5.475+0.00734 v , + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dg = (pc/ mi /in) Dr= 37.4 (pc/ mi/ln)
LOS = (Exhibit 25-4) LOS= E (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D,=  0.536 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  48.0 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So= 57.5 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.1 mph (Exhibit 25-15)

Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Sketch ( show lanes, L,, L, Vg, Vi)

General Information Site Information
Analyst2 S8S Freeway/Dir of Travel Route 128 SB
IAgency or Company McMahon Junction Highland Ave EB to Rt 128 SB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period AM Analysis Year 2007 Existing
Project Description  Route 129 Add-a-Lane
Inputs
Terrain Level _
Upstream Adj Ramp Downstream Adj Ramp
¥ Yes I~ on I Yes I on
¥ No [ off
I No [ off
I'down = ft
Ly = 905 ft
S = 55.0mph Ser= 35.0 mph = eh/h
Vu= 1067 vehth i P R P o !

Conversion to pc/h Under Base Conditions

(pcih) (Ve\r{/hr) PHF Terrain Truck | %Rv fuy f V=VIPHF fy, T
Freeway 5428 0.90 Level 2 0 0.990 1.00 6091
Ramp 151 0.90 Level 2 0 0.990 1.00 169
UpStream 1067 0.90 Level 2 0 0.990 1.00 1197
DownStream

Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vi = Vi (Pey) Vig= Vg + (Ve - VRIPrp
Leq = (Equation 25-2 or 25-3) Lcq = (Equation 25-8 or 25-9)
Pry= 0.197 using Equation 4 Prp = using Equation
Vo= 1198 pcih Vi, = pcih
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve=Ve See Exhibit 25-14
Veo 6260 See Exhibit 25-7 No
Vi, 4400:All
Veq = Vi -
FoF See Exhibit 25-14
Ve 1367 4600:Al No Vi
Ve See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg = 5.475 + 000734 v - +0.0078 V,, - 0.00627 L, Dy = 4.252 +0.0086 V,, - 0.009 L,
Dg = 16.1 (pc/ m/in) D = {pc/ mfin)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms=  0.336 (Exibit 25-19) D, = (Exhibit 25-19)
Se=  50.6 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  47.6mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
S= 48.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)

HCS2000™
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst SSS Freeway/Dir of Travel  Route 128 SB
, Rt 128 SB to Highland
A
gency or Company ~ McMahon Junction Ave WB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period  AM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
Unputs
Upstream Adj Ramp  |Terrain Level Downstream Adj
Ramp
[MYes [ On 7 Yes [“On
¥ No ™ off I No [~ off
_ Liown = 545 ft
Lo = ft
P S = 55.0mph Sgg = 35.0 mph \D
Vu = veh/h Sketch ( show lanes, L,, Lp,Vg, V) - 409 vehih
IConversion to pc/h Under Base Conditions
" Vi , . ¢ ¢ v=V/PHF
(pcrh) (Vehihr) PHF Terrain Truck | %Rv Y 0 ™A
Freeway 6937 0.90 Level 2 0 0.990 1.00 7785
Ramp 851 0.90 Level 2 0 0.990 1.00 955
UpStream
DownStream| 409 0.90 Level 2 0 0.990 1.00 459
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz2 = Ve (Pey) Vi = Vg + (Ve - VR)Pgp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem™ using Equation Pep =0.436 using Equation 8
Vip=  peih V., =3933 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vv See Exhibit 25 Ve~ Ve 7785 9000 No
FO 7 Vi, 3933 4400:All No
Veas = Vi -
FO P 6830 9000 No
Vi 955 2000 No
ILevel of Service Determination (if not F) |Level of Service Determination (if not F)
Dr =5.475 +0.00734 v 5 + 0.0078 V,, - 0.00627 L, D =4.252 +0.0086 V,, - 0.009 L,
Dg = (pc/ mi /in) Dr=  38.1 (pc/ mi/in)
LOS = (Exhibit 25-4) LOS= E (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D=  0.514 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  48.3 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  56.7 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.1 mph (Exhibit 25-15)

HCS2000™
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HCS52000™

RAMPS AND RAMP JUNCTIONS WORKSHEET

Sketch ( show lanes, Ly, L, Vg, Vy)

General Information Site Information
Analyst2 SS8S Freeway/Dir of Travel Route 128 SB
Agency or Company McMahon Junction Highland Ave WB to Rt 128 SB
Date Performed 8/8/07 Jurisdiction
Analysis Time Period AM Analysis Year 2007 Existing
Project Description  Route 128 Add-a-Lane
Unputs
Terrain Level .
Upstream Adj Ramp Downstream Adj Ramp
I¥ Yes I On ™ Yes ™ 0n
¥ No I off
™ No ¥ Off
Ldown = ft
by = 545 it
S = 55.0mph S..= 35.0mph =
Vo = 851 vehih FF P R P Vo venh

Conversion to pc/h Under Base Conditions

v . =
(pcth) (Veh/hr) PHF Terrain Truck | %Rv fov fy v=VIPHF f,,, )
Freeway 6086 0.90 Level 2 0 0.990 1.00 6830
Ramp 409 0.90 Level 2 0 0.990 1.00 459
UpStream 851 0.90 Level 2 0 0.990 1.00 955
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip = Ve (Pry) Vig = Ve + (Ve - VRIPrp
L:q= (Equation 25-2 or 25-3) Lcq= (Equation 25-8 or 25-9)
Pry= 0.160 using Equation 4 Prp = using Equation
Vi,= 1096 pch Vi, = pclh
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
VFI=VF See Exhibit 25-14
Veo 7289 See Exhibit 25-7 No
Vi, 4400:All
Veq = Ve -
FoF See Exhibit 25-14
Viio 1555 4600:All No Vr
Vi See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475 + 0.00734 v ¢ +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V, - 0.009 L
D = 17.4 (pc/ m/in) Di = {pc/ m/in)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Ms= 0339 (Exibit 25-19) D = (Exhibit 25-18)
Se=  50.6mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
Sy= 45.1 mph (Exhibit 25-19) S mph  (Exhibit 25-19)
S= 46.1 mph (Exhibit 25-14) S= mph (Exhibit 25-15)

Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET

HCS2000™

General Information Site Information
Analyst SSS Freeway/Dir of Travel Route 128 NB
. Rt 128 NB to Highland
A
gency or Company ~ McMahon Junction Ave EB
Date Performed 8/9/07 Jurisdiction
Analysis Time Period  PM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
inputs
Upstream Adj Ramp  [Terrain Level Downstream Adj
Ramp
MYes ["On MYes [ 0On
[ No ™ off ™ No ™ off
L = & Liown = 885 ft
o S = 55.0 mph Sgr = 35.0 mph L
Vu= vehh Sketch ( show lanes, L, Lp,Ve,Vy) = 797 vehh
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | Truck | %R f o EVIPHF
(pcrh) (Veh/hr) errain ruc Y%oRv HY D oy fp
Freeway 6687 0.90 Level 2 0 0.990 1.00 7504
Ramp 517 0.90 Level 2 0 0.990 1.00 580
UpStream
DownStream| 797 0.90 Level 2 0 0.990 1.00 894
Merge Areas Diverge Areas
|[Estimation of v, Estimation of v,
Viz = Ve (Pey) Vig = Vg * (Ve - Ve)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey= using Equation Pep =0.436 using Equation 8
V12= pc/h V12 =3599 pc/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Y See Exhibit 25- ViE=Ve | 7504 9000 No
FO 7 Vi, 3599 4400:All No
V =V._-
FO T 6924 9000 No
Vriz 4600:All Vi
Vr 580 2000 No

Level of Service Determination (if not F)

|Level of Service Determination (if not F)

D, = 5.475 + 0.00734 v  +0.0078 V., - 0.00627 L,

Dy, = 4.252 +0.0086 V,, - 0.009 L,

Dg = (pc/ mi /in) Dr = 35.2 (pc/ mi/in)

LOS = (Exhibit 25-4) LOS= E (Exhibit 25-4)

Speed Estimation Speed Estimation

WMS = (Exibit 25-19) D= 0.480 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  48.8 mph (Exhibit 25-19)
Sy;=  mph (Exhibit 25-19) Sg=  56.6 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.6 mph (Exhibit 25-15)

Copyright © 2000 University of Florida, All Rights Reserved
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HCS2000™

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information

Analyst2 SS8S Freeway/Dir of Travel Route 128 NB

Agency or Company McMahon Junction Highland Ave EB to Rt 128 NB
Date Performed 8/9/07 Jurisdiction

Analysis Time Period PM Analysis Year 2007 Existing

Project Description  Route 128 Add-a-Lane
Inputs

Terrain Level .
Upstream Adj Ramp Downstream Adj Ramp
™ Yes 7 On I7 Yes - on
I No I off
I No I off
L own = 560 ft
L= ft
S .= 55.0mph Sr= 35.0 mph = 140 veh/h
Vo = vehvh FF p FR p VD veh/]
Sketch ( show lanes, L, Lp, Vg, Vi)
Conversion to pc/h Under Base Conditions
e | ey | P Terrain | Tuok | %Rv | fy o EVPHF T,

Freeway 6170 0.90 Level 2 0 0.990 1.00 6924

Ramp 797 0.90 Level 2 0 0.990 1.00 894

UpStream

DownStream| 140 0.90 Level 2 0 0.990 1.00 157

Merge Areas Diverge Areas

Estimation of 27

Estimation of Vo

Viz = Ve (Py)
Lcq =  (Equation 25-2 or 25-3)
Pew= 0.106 using Equation 4

v12 = VR + (VF - VR)PFD
Leq = (Equation 25-8 or 25-9)
Pep = using Equation

Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve=Ve See Exhibit 25-14
Veo 7818 | See Exhibit 25-7 No
Vi, 4400:Al
Ven = V.-
Fo_°F See Exhibit 25-14
Vi1 1628 4800:Al No Vi
Vi See Exhibit 25-3

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg = 5.475 +0.00734 v  + 0.0078 V, - 0.00627 L,

Dg, = 4.252 + 0.0086 V,, - 0.009 L,

Sx=  50.6mph (Exhibit 25-19)
S,= 437 mph (Exhibit 25-19)
5= 45.0 mph (Exhibit 25-14)

Dg = 17.8 (pc/ miln) D = {pc/ miln)

LOS= B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
[Ms= 0341 (Exibit 25-19) D, = (Exhibit 25-19)

Se=  mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19)
S=  mph (Exhibit 25-15)

Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst SSS Freeway/Dir of Travel  Route 128 NB
. Rt 128 NB to Highland
Agency or Company McMahon Junction Ave WB
Date Performed 8/9/07 Jurisdiction
Analysis Time Period PM Analysis Year 2007 Existing

Project Description Route 128 Add-a-Lane

Inputs

Upstream Adj Ramp

Terrain Level

Downstream Adj

Ramp
FYes [ oOn MYes [ On
" No ™ off I No I off
L= 560 ft Loown = T
S g = 55.0 mph Sgg= 35.0 mph
= VD = veh/h
Vu = 797 vehih Sketch ( show lanes, L, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
/h M PHF Terrain | T 9 f oo EVIPHF
(pcih) (Vehihr) errain ruck | %Rv Ly 5 o
Freeway 6967 0.90 Level 2 0 0.990 1.00 7819
Ramp 140 0.90 Level 2 0 0.990 1.00 157
UpStream 797 0.90 Level 2 0 0.990 1.00 894
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pey) Vi = Vg + (Ve - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation Pep =0.436 using Equation 8
V= pch V., =3498 pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- Ve=Ve | 7819 9000 No
FO 7 Vi, 3498 4400:All No
Ven =V -
FO TP 7662 9000 No
Vri2 4600:All Vg
Vr 157 2000 No

|ILevel of Service Determination (if not F)

ILevel of Service Determination (if not F)

Dg =5.475 +0.00734 v  + 0.0078 V,, - 0.00627 L, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dg = (pc/ mi /in) Dg=  34.3 (pc/ mi/in)
LOS=  (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D= 0.442 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  49.3 mph (Exhibit 25-19)
So= mph (Exhibit 25-19) So= 55.8 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 52.7 mph (Exhibit 25-15)

HCS2000™

Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Sketch ( show lanes, L,, Lp,Vg,Vy)

General Information Site Information
Analyst2 SSS Freeway/Dir of Travel Route 128 NB
Agency or Company McMahon Junction Highland Ave WB fo Rt 128 NB
Date Performed 8/9/07 Jurisdiction
IAnalysis Time Period PM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
nputs
Terrain Level )
Upstream Adj Ramp Downstream Adj Ramp
¥ Yes I~ On I Yes ™ On
.  No I~ off
™ No  off
I'down = ft
Lup = 610 ft
S .= 55.0mph S = 35.0mph \Vp = h/h
Vu = 140 vehih e P R P ° e

Conversion to pc/h Under Base Conditions

G | oy | P Terain | Truck | %Rv | fuy o [EVPHE 6
Freeway 6827 0.90 Level 2 0 0.990 1.00 7661
Ramp 1110 0.90 Level 2 0 0.990 1.00 1246
UpStream 140 0.90 Level 2 0 0.990 1.00 157
DownStream

Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pey) Vig = Ve * (Vg - VRIPep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey= 0.062 using Equation 4 Pep = using Equation
V,,= 475 pch V,, = pch
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve=Ve See Exhibit 25-14
Veo 8907 See Exhibit 25-7 No
Vi 4400:All
Yo = Ve~ See Exhibit 25-14
Vet 1721 4600:Al No Vi
Vi See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v +0.0078 V,, - 0.00627 L, Dg =4.252+0.0086 V,, - 0.009 L,
Dg = 18.3 (pc/ miln) Dg = (pc/ m/n)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg= 0343 (Exibit 25-19) D, = (Exhibit 25-19)
Se= 50.5 mph (Exhibit 25-19) S mph (Exhibit 25-19)
S,=  40.7 mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
S= 42.3 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst SSS Freeway/Dir of Travel  Route 128 SB
, Rt 128 SB to Highland
IAgency or Company McMahon Junction Ave EB
Date Performed 8/9/07 Jurisdiction
Analysis Time Period PM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
inputs
Upstream Adj Ramp  [Terrain Level Downstream Adj
Ramp
[“Yes [~ 0On “Yes [ On
I No I~ Off ¥ No " Off
Lo = 730 ft Laown = ft
S r= 55.0 mph Sgg= 35.0 mph
= VD = veh/h
Vu = 528 veh/h Sketch ( show lanes, Ly, Lp,Vg,Vy)
Conversion to pc/h Under Base Conditions
i Vv HE ] . ¢ ¢ v=V/PHF
{pc/h) (Veh/hr) P Terrain Truck | %Rv HY b oy fp
Freeway 7957 0.90 Level 2 0 0.990 1.00 8930
Ramp 442 0.90 Level 2 0 0.990 1.00 496
UpStream 528 0.90 Level 2 0 0.990 1.00 593
DownStream
Merge Areas Diverge Areas
|[Estimation of v, Estimation of v,
Vi2 = Ve (Pey) Vi = Vg + (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= using Equation Prp =0.436 using Equation 8
V4= pc/h V., =4173 pcih
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25- Ve=Ve | 8930 9000 No
FO 7 Vy, 4173 4400:All No
Veq = Ve -
FO TP 1 8434 9000 No
Vr 496 2000 No
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475+0.00734 v  + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dg = (pc/ mi /in) D= 40.1 (pc/ mi/in)
LOS = (Exhibit 25-4) LOS= E (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D=  0.473 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg=  48.9 mph (Exhibit 25-19)
So= mph (Exhibit 25-19) So= 55.0 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.9 mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1d



RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information
Analyst2 SSS Freeway/Dir of Travel Route 128 SB
Agency or Company McMahon Junction Highland Ave EB to Rt 128 SB
Date Performed 8/9/07 Jurisdiction
Analysis Time Period PM Analysis Year 2007 Existing
Project Description  Route 128 Add-a-Lane
Unputs
[Terrain Level )
Upstream Adj Ramp Downstream Adj Ramp
¥ Yes ™ On ™Yes [ On
I No I off
™ No M off
I'down = ft
Ly = 905 ft
S = 55.0mph Ses = 35.0 mph = hh
Vo = 442 vehih Fe P R P = ve
Sketch ( show lanes, L, Ly, Vg,V
Conversion to pc/h Under Base Conditions
(pe/h) (Ve\r{/h N PHF Terrain Truck %Rv fov fp v=V/PHF f,,, fp
Freeway 7515 0.90 Level 2 0 0.990 1.00 8434
Ramp 237 0.90 Level 2 0 0.990 1.00 266
UpStream 442 0.90 Level 2 0 0.990 1.00 496
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Via= Ve (Pey) Vi2 =V * (Ve - VrIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey= 0.185 using Equation 4 Pep = using Equation
Vi,= 1556 pch Vi, = peh
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve=Ve See Exhibit 25-14
Veo 8700 See Exhibit 25-7 No
Vip 4400:All
Veq = V-
o F See Exhibit 25-14
Vato 1822 4600:Al No Vr
Vs See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v  + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
Dg= 19.6 {pc/ m/n) Dg = (pc/ m/n)
LOS = B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg= 0345 (Exibit 25-19) D, = (Exhibit 25-19)
Se=  50.5mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  41.6 mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
S= 43.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)

HCS2000™

Copyright © 2000 University of Florida, All Rights Reserved

Version 4.1d



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst SSS Freeway/Dir of Travel  Route 128 SB
. Rt 128 SB to Highland
lAgency or Company McMahon Junction Ave WB g
Date Performed 8/9/07 Jurisdiction
Analysis Time Period  PM Analysis Year 2007 Existing
Project Description Route 128 Add-a-Lane
IInputs
lUpstream AdjRamp |Terrain Level Downstream Adj
Ramp
[MYes T On ¥ Yes [ On
FNo T Off FNo T of
L= ft Laown = 545 ft
P S = 55.0mph S, = 35.0 mph
FF FR
Vu=  vehh Sketch ( show lanes, Ly, Lp Vi,Vy) VD= 528 veh/h
Conversion to pc/h Under Base Conditions
vV ] v=V/PHF
(pc/h) (Veh/hr) PHF Terrain Truck | %Rv fov fp £ fp
Freeway 8162 0.90 Level 2 0 0.990 1.00 9160
Ramp 733 0.90 Level 2 0 0.990 1.00 823
UpStream
DownStream| 528 0.90 Level 2 0 0.990 1.00 593
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vip = Vg *+ (Ve - VRIPrp
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pem= using Equation Pep =0.436 using Equation 8
V12= pC/h V12 =4458 pC/h
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
Vo See Ex;xibit 25 Ve=Ve | 9160 9000 Yes
Vi 4458 4400:All Yes
v 4600-Al VFOV el s337 9000 No
R12 : R
Vg 823 2000 No
Level of Service Determination (if not F) |Level of Service Determination (if not F)
Dg =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
Dg = (pc/ mi /in) Dr=  42.6 (pc/ mi/in)
LOS=  (Exhibit 25-4) LOS= F (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D=  0.502 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sg= 48.5 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  55.1 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 51.6 mph (Exhibit 25-15)

HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information Site Information

Analyst2 SS8S Freeway/Dir of Travel Route 128 SB

Agency or Company McMahon Junction Highland Ave WB to Rt 128
Date Performed 8/9/07 Jurisdiction

Analysis Time Period PM Analysis Year 2007 Existing

Project Description  Route 128 Add-a-Lane

Inputs
Terrain Level _
Upstream Adj Ramp Downstream Adj Ramp
MYes I on [ Yes T On
" No 7 Off
¥ No ™ off
Ldown = 730 #
Lyp = ft
S = 55.0mph Ser = 35.0 mph =
\y = vehh FF P FR p VD 442 veh/h
Sketch ( show lanes, L, Ly, Vg,V
Conversion to pc/h Under Base Conditions
(pcrh) (Ve;]/,hr) PHF Terrain Truck | %Rv fuv f,  [V=VIPHF f
Freeway 7429 0.90 Level 2 0 0.990 1.00 8337
Ramp 528 0.90 Level 2 0 0.990 1.00 593
UpStream
DownStream| 442 0.90 Level 2 0 0.990 1.00 496
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pey) Vi = Ve + (Ve - VRIPpp
Lcq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew™ 0.144 using Equation 4 Pep = using Equation
Vi,= 1198 pch V= pch
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve =Ve See Exhibit 25-14
Ve 8930 See Exhibit 25-7 No
Vi 4400:All
Voo = Ve -
FOF See Exhibit 25-14
Vaio 1791 4600:All No Ve
Ve See Exhibit 25-3

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg = 5475 +0.00734 v , +0.0078 V.., - 0.00627 L,

Dg = 4.252 +0.0086 V- 0.009 L,

Dg = 19.2 (pc/ mfIn) Dg = {pc/ m/in)

LOS= B (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
[Ms= 0344 (Exibit 25-19) D; = (Exhibit 25-19)
Se=  50.5mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  40.9mph (Exhibit 25-19) Se=  mph (Exhibit 25-19)
S= 42.5mph (Exhibit 25-14) S=  mph (Exhibit 25-15)

HCS2000™

Copyright © 2000 University of Florida, All Rights Reserved

Version 4.1d



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TC Freeway/Dir of Travel Route 128/1-95 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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
- Yes '~ On ¥ Yes [ On
[ No [ Off ™ No I Off
Lup = ft L= 900 ft
S = 55.0mph Spr = 35.0 mph
V= veh/h Sketch ( show lanes, L, Lp,Vi,V,) Vo = 475 veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vip= Vg + (Ve - V)P
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep= 0.436 using Equation (Exhibit 25-12)
Vi = pc/h V., = 4689 pc/h
Vs 0rV, pc/h (Equation 25-4 or 25-5) VyorV, s 2603 pc/h (Equation 25-15 or 25-16)
IsVgorV, q,>2700pc/h? [~ Yes [ No Is V5 0rV,,4,>2,700 pc/h? [~ Yes ¥ No
IsViorV,4,>15"V,,2 7 Yes [ No IsVgorV,4,>15"V,,2 [~ Yes [¥ No
If Yes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 9895 Exhibit 25-14] 9000 Yes
Veo Exhibit 25-7 Veo =Ve-Vg| 9231 |Exhibit25-14] 9000 Yes
Vi 664 Exhibit 25-3 2000 No
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Var Exhibit 25-7 Vi, 4689 Exhibit 25-14 | 4400:Al No
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dy = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dy = 4.252 + 0.0086 V,, - 0.0009 L,
Dg=  (pc/mi/ln) Dr=  39.0 (pc/mifin)
LOS= (Exhibit 25-4) LOS=  F (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D, = 0.488 (Exhibit 25-19)
Sc=  mph (Exhibit 25-19) Sg= 487 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) Sg=  54.1 mph (Exhibit 25-19)
S = mph (Exhibit 25-14) 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/-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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
" Yes - on [ Yes [ On
[ No [V Off ¥ No I Off
L = 845 ft Lgoun = ft
S = 55.0mph Sgr = 35.0mph _
vy = 936 veh/h Sketch ( show lanes, Ly, Lp,Vq,Vy) Vo = veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vi, = Vg + (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pev = 0.200 using Equation (Exhibit 25-5) Pry= using Equation (Exhibit 25-12)
Vi, = 1745 pc/h | V., = pc/h
VorV, ., g‘)‘% pc/h (Equation 25-4 or 25- VorV, ., pc/h (Equation 25-15 or 25-16)
IS V0V, 4,>2700 pch? [7 Yes [ No Is V3 0rVyg, > 2,700 pch? [~ Yes [ No
IsVy0rV,e,>15* V2 7 Yes [ No Is VgorVoe,>15" V)2 T Yes I No
It Yes,V,,, = 3322 pc/h (Equation 25-8) It Yes,Vyp, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 9934 | Exhibit 25-7 Yes  |Veo=Ve- Vg Exhibit 25-14
A Exhibit 25-3
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4534 |Exhibit25-7]  4600:Al No Vi, Exhibit 25-14
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dp = 5.475 +0.00734 v ; +0.0078 V., , - 0.00627 L, Dy, = 4.252 + 0.0086 V., - 0.0009 L,
Dr=  37.6 (pe/mifin) Dr=  (pc/milln)
LOS=  F (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Determination Speed Determination
Mg= 0.655 (Exibit 25-19) s=  (Exhibit 25-19)
Se=  46.5 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  46.1 mph (Exhibit 25-19) Sg=_ mph (Exhibit 25-19)
S = 46.3 mph (Exhibit 25-14) = mph (Exhibit 25-15)

Copyright © 2005 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TC Freeway/Dir of Travel Route 128/195 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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
" Yes - on [ Yes [ On
[ No [V Off ¥ No I Off
L = 845 ft Lgoun = ft
S = 55.0mph Sgr = 35.0mph _
vy = 857 veh/h Sketch ( show lanes, Ly, Lp,Vq,Vy) Vo = veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vi, = Vg + (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pev = 0.261 using Equation (Exhibit 25-5) Pry= using Equation (Exhibit 25-12)
Vi, = 1805 pc/h | V., = pc/h
VorV, ., g’ﬁo pc/h (Equation 25-4 or 25- VorV, ., pc/h (Equation 25-15 or 25-16)
ISV, 0rV, 4,>2700 pch? [~ Yes [7 No Is V3 0rVyg, > 2,700 pch? [~ Yes [ No
IsVy0rV,e,>15* V2 7 Yes [ No Is VgorVoe,>15" V)2 T Yes I No
It Yes V., = 2770 pc/h (Equation 25-8) It Yes,Vyp, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Ve 7653 | Exhibit 257 No Veo = Ve - Vg Exhibit 25-14
A Exhibit 25-3
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3498 Exhibit 25-7|  4600:All No Vi, Exhibit 25-14
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dp = 5.475 +0.00734 v ; +0.0078 V., , - 0.00627 L, Dy, = 4.252 + 0.0086 V., - 0.0009 L,
Dg= 29.8 (pc/mifln) Dp = (pc/mifln)
LOS= D (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Determination Speed Determination
Mg= 0420 (Exibit 25-19) s=  (Exhibit 25-19)
Se=  49.5 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  49.3mph (Exhibit 25-19) Sg=_ mph (Exhibit 25-19)
S = 49.4 mph (Exhibit 25-14) = mph (Exhibit 25-15)

Copyright © 2005 University of Florida, All Rights Reserved
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TC Freeway/Dir of Travel Route 128/1-95 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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
- Yes '~ On ¥ Yes [ On
[ No [ Off ™ No I Off
Ly = ft Liown = 505 ft
S = 55.0mph Spr = 35.0 mph
V= veh/h Sketch ( show lanes, L, Lp,Vi,V,) Vo = 469 veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vip= Vg + (Ve - V)P
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep= 0.436 using Equation (Exhibit 25-12)
V., = pc/h Vi, = 3982 pc/h
Vs 0rV, pc/h (Equation 25-4 or 25-5) VyorV, s 2073 pc/h (Equation 25-15 or 25-16)
IsVgorV, q,>2700pc/h? [~ Yes [ No Is V5 0rV,,4,>2,700 pc/h? [~ Yes ¥ No
IsViorV,4,>15"V,,2 7 Yes [ No IsVgorV,4,>15"V,,2 [~ Yes [¥ No
If Yes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 8129 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Veo=Ve-Vg| 7353 [Exhibit25-14f 9000 No
Vi 776 Exhibit 25-3 2000 No
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Var Exhibit 25-7 Vi, 3082 Exhibit 25-14 | 4400:Al No
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dy = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dy = 4.252 + 0.0086 V,, - 0.0009 L,
Dg=  (pc/mi/ln) D= 33.7 (pc/mifin)
LOS= (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D, = 0.498 (Exhibit 25-19)
Sc=  mph (Exhibit 25-19) Sg= 485 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) S¢=  56.2mph (Exhibit 25-19)
S = mph (Exhibit 25-14) 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 128/195 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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
- Yes '~ On ¥ Yes [ On
[ No [ Off ™ No I Off
Lup = ft L= 900 ft
S = 55.0mph Spr = 35.0 mph
V= veh/h Sketch ( show lanes, Ly, L,,Vp,V,) Vo = 706 veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vip= Vg + (Ve - V)P
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep= 0.436 using Equation (Exhibit 25-12)
Vip= pc/h V., = 4114 pc/h
Vs 0rV, pc/h (Equation 25-4 or 25-5) VyorV, s 2321 pc/h (Equation 25-15 or 25-16)
IsVgorV, q,>2700pc/h? [~ Yes [ No Is V5 0rV,,4,>2,700 pc/h? [~ Yes ¥ No
IsViorV,4,>15"V,,2 7 Yes [ No IsVgorV,4,>15"V,,2 [~ Yes [¥ No
If Yes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 8757 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Veo =Ve-Vg| 8232 |Exhibit25-14] 9000 No
Vi 525 Exhibit 25-3 2000 No
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Var Exhibit 25-7 Vi, 4114 Exhibit 25-14 | 4400:Al No
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dy = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dy = 4.252 + 0.0086 V,, - 0.0009 L,
Dg=  (pc/mi/ln) Dr= 341 (pc/mifln)
LOS= (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D, = 0.475 (Exhibit 25-19)
Sc=  mph (Exhibit 25-19) Sg=  48.8 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) Sg=  55.2mph (Exhibit 25-19)
S = mph (Exhibit 25-14) 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/-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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
" Yes - on [ Yes [ On
[ No [V Off ¥ No I Off
L = 845 ft Lgoun = ft
S = 55.0mph Sgr = 35.0mph _
vy = 661 veh/h Sketch ( show lanes, Ly, Lp,Vq,Vy) Vo = veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vi, = Vg + (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pev = 0.217 using Equation (Exhibit 25-5) Pry= using Equation (Exhibit 25-12)
Vi, = 1801 pc/h | V., = pc/h
VorV, ., 3540 pc/h (Equation 25-4 or 25- VorV, ., pc/h (Equation 25-15 or 25-16)
IS V0V, 4,>2700 pch? [7 Yes [ No Is V3 0rVyg, > 2,700 pch? [~ Yes [ No
IsVy0rV,e,>15* V2 7 Yes [ No Is VgorVoe,>15" V)2 T Yes I No
It Yes V., = 2881 pc/h (Equation 25-8) It Yes,Vyp, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 9354 | Exhibit 257 Yes  |Veo=Ve- Vg Exhibit 25-14
A Exhibit 25-3
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3954  |Exhibit25-7]  4600:Al No Vi, Exhibit 25-14
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dp = 5.475 +0.00734 v ; +0.0078 V., , - 0.00627 L, Dy, = 4.252 + 0.0086 V., - 0.0009 L,
Dr=  33.2 (pe/milin) Dr=  (pc/milln)
LOS=  F (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Determination Speed Determination
Mg= 0.495 (Exibit 25-19) s=  (Exhibit 25-19)
Sg=  48.6 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  46.1 mph (Exhibit 25-19) Sg=_ mph (Exhibit 25-19)
S = 47.1 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TC Freeway/Dir of Travel Route 128/1-95 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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
" Yes - on [ Yes [ On
[ No [V Off ¥ No I Off
L = 845 ft Lgoun = ft
S = 55.0mph Sgr = 35.0mph _
vy = 730 veh/h Sketch ( show lanes, Ly, Lp,Vq,Vy) Vo = veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vi, = Vg + (Ve - VR)Pep
Leq = (Equation 25-2 or 25-3) Leg = (Equation 25-8 or 25-9)
Pev = 0.230 using Equation (Exhibit 25-5) Pry= using Equation (Exhibit 25-12)
Vi, = 1854 pc/h | V., = pc/h
VorV, ., 21)08 pc/h (Equation 25-4 or 25- VorV, ., pc/h (Equation 25-15 or 25-16)
IS V0V, 4,>2700 pch? [7 Yes [ No Is V3 0rVyg, > 2,700 pch? [~ Yes [ No
IsVy0rV,e,>15* V2 7 Yes [ No Is VgorVoe,>15" V)2 T Yes I No
It Yes V., = 2671 pc/h (Equation 25-8) It Yes,Vyp, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 25-14
Veo 9046 | Exhibit 257 Yes  |Veo=Ve- Vg Exhibit 25-14
A Exhibit 25-3
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3646 Exhibit 25-7|  4600:All No Vi, Exhibit 25-14
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dp = 5.475 +0.00734 v ; +0.0078 V., , - 0.00627 L, Dy, = 4.252 + 0.0086 V., - 0.0009 L,
Dr=  30.8 (pc/mifin) Dr= (pc/mifin)
LOS=  F (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Determination Speed Determination
[Ms= 0.441 (Exibit 25-19) .= (Exhibit 25-19)
Se=  49.3 mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S,=  46.1 mph (Exhibit 25-19) Sg=_ mph (Exhibit 25-19)
S = 47.3 mph (Exhibit 25-14) = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst TC Freeway/Dir of Travel Route 128/1-95 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  1-95/Route 128 at Route 9 IJR
Inputs
Upstream Adj Ramp Terrain: Level Downstream Adj
Ramp
- Yes '~ On ¥ Yes [ On
[ No [ Off ™ No I Off
Ly = ft Liown = 505 ft
S = 55.0mph Spr = 35.0 mph
V= veh/h Sketch ( show lanes, L, Lp,Vi,V,) Vo = 570 veh/h
Conversion to pc/h Under Base Conditions
(pc/h) (VeX/hr) PHF Terrain %Truck %Rv fuv fy Vv = VIPHF x f,,, x f,
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 v, [Estimation of v,
Viz= Ve (Pey) Vip= Vg + (Ve - V)P
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pev = using Equation (Exhibit 25-5) Pep= 0.436 using Equation (Exhibit 25-12)
V., = pc/h V., = 3908 pc/h
Vs 0rV, pc/h (Equation 25-4 or 25-5) VyorV, s 2326 pc/h (Equation 25-15 or 25-16)
IsVgorV, q,>2700pc/h? [~ Yes [ No Is V5 0rV,,4,>2,700 pc/h? [~ Yes ¥ No
IsViorV,4,>15"V,,2 7 Yes [ No IsVgorV,4,>15"V,,2 [~ Yes [¥ No
If Yes,V,,, = pc/h (Equation 25-8) If Yes,V,,, = pc/h (Equation 25-18)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 8560 Exhibit 25-14] 9000 No
Veo Exhibit 25-7 Veo = Ve-Vg| 8248 |Exhibit25-14] 9000 No
Vi 312 Exhibit 25-3 2000 No
[Flow Entering Merge Influence Area Flow Entering Merge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Var Exhibit 25-7 Vi, 3008 Exhibit 25-14 | 4400:Al No
[Level of Service Determination (if not F) |[Level of Service Determination (if not F)
Dy = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dy = 4.252 + 0.0086 V,, - 0.0009 L,
Dg=  (pc/mi/ln) D= 33.0 (pc/mifin)
LOS= (Exhibit 25-4) LOS= D (Exhibit 25-4)
Speed Determination Speed Determination
M= (Exibit 25-19) D, = 0.456 (Exhibit 25-19)
Sc=  mph (Exhibit 25-19) Sg=  49.1 mph (Exhibit 25-19)
S,=  mph (Exhibit 25-19) Sg=  55.2mph (Exhibit 25-19)
S = mph (Exhibit 25-14) S = 52.2 mph (Exhibit 25-15)
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