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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst2 ZS Freeway/Dir of Travel I-5NB
Agency or Company LLG Engineers Junction On-Ramp af Katella
Date Performed 07H4H0 Jurisdiction Callrans D12
Analysis Time Period AM Peak Hour Analysis Year Existing 2008
Project Descripion  AM Existing (Year 2008) I-5 NB On-Ramp at Katella
Inputs
Terrain Level _
Upstream Adj Ramp Downstream Adj Ramp
¥ Yes ¥ On " Yes
[“ No
I No FX off
Ldown = fi
Lp = 1400 ft
Sc= 70.0mph Sp= 350mph =
Vo= 230 vehvh FF P R P v vehh
Sketch { show lanes, Ly, L, Vi, Vg
Conversion to pc/h Under Base Conditions
v . =
{pcth) (Veh/hr) PHF Terrain Truck | %Rv fv fy v=VIPHF fi,
Freeway 4710 0.90 Level 9 0 0,957 1.00 5469
Ramp 200 0.90 Level g 0 0.957 1.00 232
UpStream 230 0.90 {evel 9 0 0.957 1.00 - 267
DownStream
Merge Areas Diverge Areas
\[Estimation of v, Estimation of v,
Vig = Ve Py Vig =V * (Ve - VelPgp
Leq =  (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9) -
Pey™ 0.348 using Equation 4 Pep =  using Equation
V12= 1904 peh V12 = pch
Capacity Checks Capacity Checks
Actual Maximum LOSE? Actual Maximum LOSF?
. Ve Ve See Exhibit 25-14
Veo 5701 See Exhibit 25-7 No
| Vyz 4400:A
Voo =Ve-
FOF See Exhibit 25-14
Van 2136 4600A1 - No Ve
Ve See Exhibit 25-3
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, Dg = 4.252 + 0.0086 V,, - 0.009 L,
Dr=  18.9{pc/mfn) D= (pc/ mAn)
LOS5= B {Exhibit 25-4) LOS=  (Exhibit 25-4)
|\Speed Estimation Speed Estimation
M= 0319 (Exibit25-19) D= (Exhibit 25-19)
Se=  61.1mph (Exhibit25-19) Sg=  mph (Exhibit 25-19)
So= 65.4 mph (Exhibit 25-19) S~ mph  (Exhibit 25-19)
= 63.7 mph {Exhibit 25-14) S=  mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst? Zs Freeway/Dir of Travel -5 NB
Agency or Company LLG Engineers Junction On-Ramp at Katella
Date Performed 071410 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008
Project Description  PM Existing (Year 2008) I-5 NB On-Ramp at Katella
Inputs
Terrain Level i
Upstream Adj Ramp Downsfream Adj Ramp
Fyes Mon E* Yes =2 On
 No
I¥ No T Off
' Ldown = ft
Lp= 1400 ft
S = 70.0 mph S = 35.0mph VD =
Vu= 320 vehih FF P FR P ° vehfh
Skelch ( show [anes, L, L5, Ve, V))
Conversion to pc/h Under Base Conditions
(pcth) (Ve‘}flhr) PHF Temain | Tk | %Rv | Ty A
Freeway 7230 0.90 Level 9 0 0.957 1.00 8395
Ramp 280 0.90 Level 9 0 0.957 1.00 325
UpStream 320 0.90 Level 9 0 0.957 - 1.00 372
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Vig= Vi (Pry) Vip=Vr* Ve~ VilPrp
Leq= (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pry= 0.336 using Equation 4 Pep = using Equation
Vis= 2825 pch V,,= pch
Capacity Checks Capacity Checks :
Actual Maximum LOS E? Actual Maxmum | LOSF?
' VeEVe See Exhibit 25-14
Vo 8720 See Exhibit 25-7 No
Vi 4400:Al
Ve = Ve -
Fo F See Exhibit 25-14
Va2 3150 4600:Al No Vg
Ve 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, D = 4.252 + 0.0086 V,,- 0.009 L,
D= 26.8 {pc/ min) _ Dg= (pc/ mfin)
LOS=  C (Exhibit 25-4) | 0S=  {Exhibit 25-4)
Speed Estimation Speed Estimation
Mg= 0377 (Exibit 25-19) 4 Dy=  (Exhibit25-19)
Sz=  59.4mph (Exhibit 25-19) Sg=  mph {Exhibit 25-19)
S;=  60.6mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S= 60.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst A Freeway/Dir of Travel [-5 SB
Agency or Company  LLG Engineers Junction Off-Ramp at Katella
Date Performed 07/14/10 Jurisdiction Caltrans D12
Analysis Time Period ~ AM Peak Hour Analysis Year Existing 2008
Project Description  AM Existing (Year 2008) i-5 SB Off-Ramp at Katella
Inputs
Upstream Adj Ramp  [Fermain Level Downstream Adj
Ramp
 Yes
L= 1130 ft
.S ge= 70.0mph Spr= 35.0mph
Vu= 450 veh/h Sketch ( show lanes, L,, Ly, VV,) Vo= vedh
Conversion to pc/h Under Base Conditions .
(pcih) M PHF Terrain Truck { %Rv f f F =VIPHE
(Vehihr) HY p ™A
Freeway 5590 0.90 Level 9 0 0.957 1.00 6491
Ramp 540 0.90 Level 9 0 0.957 1.00 627
UpStream 450 0.90 Level 9 0 0.957 1.00 523
DownStream
Merge Areas Diverge Areas
Estimation of v, |Estimation of v,
Viz = Ve (Pey) : Vig= VR + (Vg - Vg)Pep
Leq ™ (Equation 25-2 or 25-3) l-eq = (Equation 25-8 or 25-9)
Pem= using Equation Pep =0.260 using Equation 0
V= pc/h V.5 = 1899 peth
Capacity Checks |Capacity Checks
Actual Maximum LOS F? ~ Actual Maximum LOS F?
v See Exhibit 25- VemVe | 5518 9600 No
Fo 7 Vi, 1899 A400:All No
Veo= Ve -
4891 9600 No
Vo 4600:All Vi
' Ve 627 3800 No
Level 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,
Dr=  (pc/ mi/ln) De = 1.7 {pc/ mifln)
LOS = (Exhibit 25-4) L OS= A (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg = (Exibit 25-19) D.=  0.484 (Exhibit 25-19)
Sg= mph (Exhibit 25-19) Sp= 56.4 mph (Exhibit 25-19)
Se=  mph (Exhibit 25-19) So=  73.6 mph (Exhibit 25-19)
S= mph (Exhibit 25-14) S = 66.6 mph (Exhibit 25-15)
HCS2000™ Copyright © 2000 University of Florida, All Rights Reserved Version 4.1
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst VA Freeway/Dir of Travel  I-5'SB
Agency or Company  LLG Engineers Junction Off-Ramp at Katella
|Date Performed 07/14/10 Jurisdiction Caltrans D12
Analysis Time Pericd  PM Peak Hour Analysis Year Existing 2008
|Project Description  PM Existing (Year 2008) 1-5 SB Off-Ramp at Katelia
Inputs
|Upstream AdjRamp ~ [Terrain Level Downstream Adj
Ramp
M Yes
% Yes = 0n
F No % No = Off
flup = 1130 ft : o= T
S = 70.0mph Sgr = 35.0 mph
= VD = veh/h
Vu = 440 veh/h Sketch ( show lanes, L,, Ly, Vg, Vi)
Conversion to pc/h Under Base Conditions
Y, , ' =VIPHF
{pc/h) (Veh/hr) PHF Terrain Truck | %Rv fuv fs I;IHV f,
Fresway 6930 0.90 Level 9 0 0.957 1.00 8047
Ramp 200 0.90 Level 9 0 0.957 1.00 232
UpStream 440 0.90 Level 9 0 0.957 1.00 511
DownStream '
Merge Areas Diverge Areas
Estimation of v, |[Estimation of v,
Vig = Ve (Pey) Vi =Vr+ (Ve - V)Pep
Leq = (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew= using Equation Pep =0.260 using Equation 0
V,,= pcih 12 = 1846 pcih
Capacity Checks |Capacity Checks
Actual Maximum LOS F? Actual Maximum LOS F?
v See Exhibit 25 V|:|=V|: . 6438 9600 No
FO 7 Vo 1846 4400:All No
Ven = Ve -
Fo"F | 6206 9600 No
Ve 4500:All L
Vg 232 3800 No
Level of Service Determination (if not F) [ evel of Service Determination (if not F)
Dg = 5475 + 0.00734 v ¢ + 0.0078 Vy, - 0.00627 Ly Dg, = 4.252 + 0.0086 V,, - 0.009 L,
Dr=  (pc/ mi/ln) Dp= 1.2 (pc/ mi/ln)
LOS = (Exhibit 25-4) [LOS= A (Exhibit 25-4)
Speed Estimation Speed Estimation
IMg=  (Exibit 25-19) Ds= 0.449 (Exhibit 25-19)
Sg=  mph (Exhibit 25-19) Sp=  57.4 mph (Exhibit 25-19)
So=  mph (Exhibit 25-19) So=  71.7 mph (Exhibit 25-19)
= mph (Exhibit 25-14) S = 67.0 mph (Exhibit 25-15)
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RANPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst? 8 Freeway/Dir of Travel SR-57 NB
Agency or Company LLG Engineers Junction EB On-Ramg at Katella
Date Performed 07H4H0 Jurisdiction Caltrans D12
Analysis Time Period AM Peak Hour Analysis Year Existing 2008
Project Description  AM Exisfing (Year 2008) SR-57 NB EB Qn-Ramp at Katella
Inputs
Terrain Level )
Upsiream Adj Ramp Downstream Adj Ramp
FYes F on - Yes ¥ On
= No = Off
¥ No [T off
Lo = 1090 ft
Lup = ft
Ser= 70.0mph Sp= 35.0mph =
V= veh/h EF p R P VD 150 veh/h
Sketch ( show lanes, L, Ly, Vi, Vi)
Conversion to pc/h Under Base Conditions
v .
(Poh) 1 vehsmn) PHF Termain Truck | %Rv fy f, V=VIPHF f, £,
Freeway 4010 0.87 Level 6§ 0 0.971 1.00 4747
Ramp 300 0.87 Level 6 0 0.971 1.00 355
UpStream
DownStream] 150 0.87 Level ] 0 0.971 1.00 178
Merge Areas . Diverge Areas
Estimation of v, Estimation of Vo
Vig= Ve (Py) Vie= Vg + (Ve - VelPp
Leq=  (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pey™ 0.333 using Equation 4 Pep = using Equation
V,,= 1579 peh V.= pch
Capacity Checks Capacity Checks
Actual © Maximum LOS F? Actual Maximum LOSF?
VeeVe See Exhibit 25-14
Vo 5102 See Exhibit 25-7 No
Vi 4400:All
Vo =V.-
o F See Exhibit 25-14
7% 1934 4600:Al No Vi
Vr : See Exhibit 25-3
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg=5475+0.00734 v o +0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L,
Dr= 17.3(pc/ mfin) Dr=  {pc/miin}
LOS= B (Exhibit 254) LOS=  (Exhibit 25-4)
Speed Estimation Speed Estimation
M= 0.313 (Exibit 25-19) D, = (Exhibit 25-19)
S:=  61.2mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
Se=  66.1mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
= 64.2 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst2 8 Freeway/Dir of Travel SR-57 NB
Agency or Company LLG Engineers Junction EB On-Ramp at Katella
Date Performed 071410 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008
Project Descripfion  PM Existing {Year 2008) SR-57 NB EB On-Ramp at Katella
iinputs
errain Level ’
Upstream Adj Ramp Downstream Adj Ramp
" Yes F=On ¥ Yes B2 On
= No = Off
¥ No F~ off
Looun = 1090 ft
Lup = ft
Sco= 70.0mph Sep= 35.0mph =
vy = veh/h FF P R D VD 240 veh/h
Sketch ( show lanes, Ly, L, Vi, Vi)
Conversion to pc/h Under Base Conditions
' . -
{pchn) (Vehfhr) PHF Terrain Truck | %Ry foy fy V=VIPHF f,
Freeway 7230 0.87 Level 6 0 0.971 1.00 8560
Ramp 450 0.87 Level 8 0 0.971 1.00 533
UpStream
DownStream| 240 0.87 Level 8 0 0.971 1.00 284
Merge Areas ‘ Diverge Areas
Estimation of v, |Estimation of v,
Vi2= Ve (Pey) Vig =V + (Ve - VelPrp
Leq=  (Equation 25-2 or 25-3) Leq = (Equation 25-8 or 25-9)
Pew™ 0.310 using Equation 4 Prp ®  using Equation
Viy= 2658 pcih V= pch
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF?
Ve=Ve See Exhibit 25-14
Vo 9093 See Exhibit 25-7 No
: Vi 4400:Al
Ve = Ve - N
See Exhibit 25-14
Vo 3191 4600:Al No Vq
Vx See Exhibit 25-3
|\Level of Service Determination (if not F) Level of Service Determination (if not F})
D =5.475+0.00734 v o + 0.0078 V,, - 0.00627 L, Dp=4.252 +0.0086 V,, - 0.008 L,
Dg = 27.0 (pc/ min) Dg = (pcf miin)
10S = C {Exhibit 25-4) {0S=  (Exhibit 25-4)
Speed Estimation Speed Estimation
Mg= 0381 (Exibit 25-19) D = {Exhibit 25-19)
Sg=  59.3mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  59.6mph (Exhibit 25-19) Sp=  mph (Exhibit 25-19)
S= 59.5mph (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? Z5 Freeway/Dir of Travel SR-57 SB
Agency or Company LLG Engineers Junction WB On-Ramp at Katella
Date Performed 0714110 Jurisdiction Caltrans D12
~ tAnalysis Time Period AM Peak Hour Analysis Year Existing 2008
Project Description  AM Exisfing (Year 2008) SR-57 SB WB On-Ramp at Katella
iinputs
Terrain Level ’
Upstream Adj Ramp Downstream Adj Ramp
" Yes F" On 4 Yes I On
i No 2 Off
7 No F7 off
L oun = 1015 ft
Lyp= ft
S, = 70.0 mph S;= 35.0mph =
iy = veh/h F p R p VD 160 veh/h
Sketch ( show fanes, L,, L, Ve, Vy)
Conversion to pc/h Under Base Conditions
Vv - —
{pcih) (Vehihr) PHF Terrain Truck | %Rv fay & V=VIPHF f, £
Freeway 5490 0.87 Level 6 0 0.971 1.00 8500
Rarnp 240 0.87 Level 6 0 0.971 1.00 284
UpStream '
DownStream] 160 0.87 Level 8 0 0.971 1.00 189
Merge Areas Diverge Areas

Estimation of Vio

Estimation of Vio

Vi2= Ve (Peyd
Lgq= (Equation 25-2 or 26-3)
Pey™ 0.342 using Equation 4

Vig= Vg * (Ve - VilPep
Lo = (Equation 25-8 or 25-9)
Pep = using Equation

Vi, 2220 pch V= pch
Capacity Checks Capacity Checks
Actual Maximum LOS F? Actual Maximum LOSF?
N VeVe See Exhibit 25-14
Vi 6784 See Exhibit 25-7 No
vy, 4400:All
Ven =V -
FOV F See Exhibit 25-14
VR12 2504 4600:All No R _
Vq See Exhibit 25-3

ILevel of Service Determination (if not F)

I_evel of Service Determination (if not F)

Dg = 5475 +0.00734 v o + 0.0078 V, - 0.00627 L,
Dg = 21.7 {pc/ mfln)
LOS=  C (Exhibit 25-4)

D =4.252 + 0.0086 V,,- 0.009 L,
De = (pe! miin)
LOS=  (Exhibit 25-4)

{Speed Estimation

Speed Estimation

M= 0334 (Exibit25-19)

Se= 607 mph (Exhibit 25-19)
S,=  64.1 mph (Exhibit 25-19)
- 62.8 mph (Exhibit 25-14)

D, = {Exhibit 25-19)

Sp= mph (Exhibit 25-19)
S,=  mph (Exhibit25-19)
S= mph (Exhibit 25-15)

HCS2000™
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst2 Z8 Freeway/Dir of Travel SR-57 SB
Agency or Company tL G Engineers Junction W8 On-Ramp at Katella
Date Performed 07114110 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008
Project Description  PM Exisling (Year 2008) SR-57 5B WB On-Ramp at Katella
Inputs
Terrain Level ' -
Upstream Adj Ramp Downstream Adj Ramp
“Yes [ On MYes Fon
# No = Off
# No = Off
i = 1015 ft
L = ft
S= 70.0mph S.p= 35.0mph =
\y = veh/h FE p R p VD 360 veh/h
Sketch ( show lanes, L, L, Ve, V)
Conversion to pc/h Under Base Conditions
v . -
) | oy | PHF Terrain Truck | %Rv fiav f,  eVIPHF§f,
Freeway 6690 0.87 Level 6 0 0.971 1.00 7920
Ramp 460 0.87 Level 6 ) 0.971 1.00 545
UpSftream
DownStream| 360 0.87 Level 8 0 0.971 1.00 426
Merge Areas _ Diverge Areas '
|[Estimation of v, Estimation of v,
Vi2= Ve (Pry) . Via =Vt (Ve - VP
Leq=  (Equation 25-2 or 25-3) Leq® (Equation 25-8 or 25-9)
Pry™ 0.309 using Equation 4 Pep = using Equation
V= 2447 poi Vip= poh
Capacity Checks Capacity Checks
Actual Maximum LOSF? Actual Maximum LOSF7?
Veg 8465 | See Exhibit 25-7 No
Vg 4400:Al
Ve = Ve -
FOF See Exhibit 25-14
VR12 2992 4600:All No VR
Vi See Exhibit 25-3
Level of Service Determination (if not F) [_evel of Service Determination (if not F)
Dy = 5.475 + 0.00734 v , + 0.0078 V,, - 0.00627 L, Dy, = 4.252 + 0.0086 V,, - 0.009 L,
D= 254 (pc/ min) : D= {pof miin)
LOS=  C (Exhibit 25-4) LOS=  (Exhibit 25-4)
Speed Estirnation Speed Estimation
[Ms=  0.364 (Exibit25-19) D, = {Exhibit 25-19)
Se=  59.8mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
S;=  60.9mph (Exhibit 25-19) Sg=  mph (Exhibit 25-19)
5= 60.5 mph (Exhibit 25-14) S = mph (Exhibit 25-15)
HCS2000™ - Copyright © 2000 University of Florida, All Rights Reserved Version 4.1f
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FREEWAY WEAVING WORKSHEET
[General Information Site Information
Analyst ZS Freeway/Dir of Travel SR-57 NB
Agency/Company {LLG Engineers Weaving Seg Location Orangewood On to Katella Off
Date Performed 07114110 urisdiction Caltrans D12
Analysis Time Period AM Peak Hour Analysis Year Existing 2008
linputs
Freeway free-flow speed, Srr (mifh) 65 A
Weaving number of lanes, N 5 Weaving type B ,

- [Volume ratio, VR 0.19
Weaving seg length, L (ff) 1360 Weaving ratio. R 017
Terrain Level g ratio, ’
{Conversions to pc/h Under Base Conditions
{pcih) \ PHF Truck % RV % Eq Ep fHv fo v
Vo1 3860 0.87 6 4] 15 1.2 0.971 1.00 4569
Vo2 10 0.87 6 0 15 1.2 0.971 1.00 1
Vi 730 0.87 6 ] 1.5 1.2 0.971 1.00 864
Vw2 150 0.87 6 0 1.5 1.2 0.971 1.00 177
[\ 1041 Vnw 4580
vV 5621

eaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving {i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving { = nw)

a {Exhibit 24-6) 0.08 0.00

b (Exhibit 24-6) 2.20 6.00

c (Exhibit 24-6) 0.70 1.00

d (Exhibit 24-6) 0.50 - 0.50
{Weaving intensity factor, Wi 043 0.17

e ———"

et S 53.44 62.05

Number of lanes required for unconstrained operation, Nw 1.16

Maximum number of ianes, Nw {max) 3.50

#: If Nw < Nw{max} unconstrained operation

= if Nw > Nw (max) constrained operation

eaving Segment Speed, Density, Level of Service, and Capacity

\Weaving segment speed, S (mifh) 60.25

Weaving segment density, D {pc/mifin) 18.66

Level of service, LOS B

Capacity of base condition, G, {pc/h) 11477
Capacity as a 15-minute flow rate, ¢ {veh/h) 11143
Capacity as a full-hour volume, ¢, (veh/h} 9694

[Notes

. Capacity constrained by basic freeway capacity.

. Capacity occurs under constrained operating conditions.

. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Pour operations and some local-queuing are expected in such cases.
. Fourlane Type A segments do not aperate well at volume rafios greater than 0.35. Poor operations and some local queuing are expected in such cases.
. Capacity constrained by maximum aflowable weaving fiow rate: 2,800 po/h (Type A), 4,000 (Type B), 3,500 {Type C).

. Five-lane Type A segments do not operate well at valume ratios greater than 0.20. Poor operafions and some local queuing are expected in such cases.

- Type B weaving segments do not operate well at volume rafios greater than 0.80. Poor operafions and some focal queuing ars expacted in such cases.

. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases,

. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge arees using the procedures of Chapter 25, *Ramps and Ramp Juncfions™,

HCS2000™ ’ _ Copyright © 2003 University of Florida, All Rights Reserved
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FREEWAY WEAVING WORKSHEET

[General Information Site Information

Analyst Z5 Freeway/Dir of Trave! SR-57 NB
Agency/Company LLG Engineers Weaving Seg Location Orangewood On to Katella Off
Date Performed 0711410 Llurisdiction Caltrans D12

Analysis Time Period PM Peak Hour Analysis Year Existing 2008
{inputs

Freeway free-flow speed, Se (mirh) 65 IWeavi ng fype B

eaving number of lanes, N 5 Volume fatio. VR 011
leaving seg length, L {ft) 1360 ; " e

errain Level Weaving ratio, R 0.33
Conversions to pc/h Under Base Conditions

pcth) v PHF Truck % RV % E; En fHy fo v
Vo1 6960 0.87 6 0 15 1.2 0.971 1.00 8240
Vo2 10 0.87 6 0 15 1.2 0.971 1.00 11
Vil 550 0.87 6 0 1.5 1.2 0.971 1.00 651
Vw2 270 0.87 8 0 1.5 1.2 0.971 1.00 319
Vi 970 riw 8251
v : 9221
[Weaving and Non-Weaving Speeds

Unconstrained Consirained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving { = nw)

a {Exhibit 24-6) 0.08 0.00

b {Exhibit 24-6) 2.20 6.00

¢ (Exhibif 24-6) 0.70 1.00

d (Exhibit 24-6) 0.50 0.50

eaving intensity factor, Wi 0.52 0.18
ing and non-weaviry :
s S 51.13 6152
Number of lanes required for unconstrained operation, Nw 0.72
Maximum number of lanes, Nw (max) 3.50

¥ If Nw < Nw{max) unconstrained operation

& if Nw > Nw {max) constrained operation

eaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S {mi/h) 60.23

Weaving segment density, D {pc/mifin) 30.62

Levet of service, LOS D

Capacity of base condition, ¢, {pc/h) 11733
Capacity as a 15-minute flow rate, ¢ (veh/h) 11391
Capacity as a full-hour volume, ¢, (vehth) 90

INotes

. Weaving segments longer than 2500 ft. are freated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions™.

. Capacity constrained by basic freeway capacity,

. Capacity occurs under constrained operating conditions.

. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor aperations and some local queuing are expacted in such cases.
. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor eperations and some local queuing are expected in such cases.

. Capacity constrained by maximuen allowable weaving flow rate: 2,800 po/n (Type A), 4,000 (Type B), 3,500 (Type C).

. Five-lane Type A segments do not operate wefl at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such cases.

. Type B weaving segments do not operate well at volume ratios greater than 0.80, Poor operafions and some local queuing are expected in such cases.
. Type C weaving segments do not operate well at volume ratios greater than §.50. Poor operations and some local queuing are expected in such cases.

HCS2000™ Copyright © 2003 University of Florida, All Rights Reserved
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FREEWAY WEAVING WORKSHEET

|{General Information Site Information
Analyst Z8 Freeway/Dir of Travel SR-57 SB
Agency/Company LLG Engineers Weaving Seg Location Katella On to Orangewood Off
Date Performed 0714110 Lurisdiction Calfrans D12
Analysis Time Period AM Peak Hour iAnalysis Year Existing 2008
{Inputs
Freeway free-flow speed, SFF {mifh) 85 .
'eaving number of lanes, N 5 caving ty_pe A
. 'olume ratio, VR 0.13
‘eaving seg length, L (ft) 1780 eaving ratio. R 0418
FTerrain Level g ratio, )
[Conversions to pc/h Under Base Conditions
(pcity) v PHF Truck % RV % E; Ea fHv fo v
Vo1 5490 0.87 ] 0 1.5 1.2 0.971 1.00 6499
Vo2 10 0.87 6 0 1.5 1.2 0.971 1.00 11
Vi 700 087 6 0 1.5 1.2 0.971 1.00 828
V2 150 0.87 6 0 1.5 1.2 0.971 1.00 177
Vi 1006  [Vnw 6510
M 7515
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving {i = w) Non-Weaving { = nw)
a (Exhibit 24-6) 0.15 0.00
b {Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
i (Exhibit 24-6) 0.80 0.75
{Weaving intensity factor, Wi 0.60 - 0.28
ing and non i
pp:d\!lgg& {mit} e 4840 57.81
Nurmber of fanes required for unconstrained operation, Nw 1.22
Maximum number of lanes, Nw (max) 1.40

¥ If Nw < Nw{max) unconstrained operation

=i if Nw > Nw {max) constrained operation

|Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S {mifh) 56.53

[Weaving segment density, O (pc/mifin) 26.59

| evel of senvice, LOS C

Capacity of base condition, ¢, (pc/h) 11047
Capacity as a 15-minute flow rate, ¢ {veh/h) 10725
Capacity as a full-hour volume, ¢, {veh/h) 9331

Notes

. Weaving segmens fonger than 2500 ft. are treated asisolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions™.

. Capacily constrained by basic freeway capadity.
. Capacity occurs under constrained operating conditions.
. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poer operations and some local quening are expected in such cases.
. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in such cases.
. Capacity constrained by maximun: allowable weaving fow rate: 2,800 peh (Type A), 4,600 (Type B), 3,500 {Type C).
. Five-lane Type A segments do not operate well at volume: rafios greater than 0.20. Peor operations and some lecal queuing are expected in such cases.
. Type B weaving segments do not operate well at volume rafios greater than 0.80. Poor cperations and some focai queting are expected in such cases.
. Type C weaving segments do not aperate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases.
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HCS2000™

FREEWAY WEAVING WORKSHEET
iGeneral information Site Information
Analyst z5 Freeway/Dir of Travel SR-57 5B
Agency/Company LLG Engineers Weaving Seg Location Katella On to Orangewood Off
Date Performed 07114110 urisdiction Caltrans D12
Analysis Time Peried PM Peak Hour Analysis Year Existing 2008
[Inputs
Freeway free-flow speed, Srr {mifh) 65 ,
Weaving number of lanes, N 5 IWeavmg ty_pe A
. \Volume ratio, VR 0.14
Weaving seg length, L {ft) 1780 Weaving ratio. R 0.32
Terr: a]n Level g b 3
[Conversions to pc/h Under Base Conditions
(pch) v PHF Truck % RV % Ey _Eg frv fp v
Vol 6680 0.87 6 0 1.5 1.2 0.971 1.00 7908
Vo2 20 0.87 6 0 1.5 1.2 .97 1.00 23
Vi 710 0.87 6 0 1.5 1.2 0.971 1.00 840
Vw2 340 0.87 6 0 1.5 1.2 0.971 1.00 402
Vw 1242w 7931
v N73
eaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving { = nw)
a (Exhibit 24-6) 0.15 0.00
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) - (.80 0.75
Weaving intensity factar, Wi 0.73 0.37
Weaving and non-weaving
peeds, Si (mif) e 46.81 55.11
INumber of lanes required for unconstrained operation, Nw 1.26
Maximum number of lanes, Nw (max) _ 1.40
¥ if Nw < Nw(max) unconstrained operation = if Nw > Nw {max) consirained operation
[Weaving Segment Speed, Density, Level of Service, and Capacity
\Weaving segment speed, S {mih) 53.82
Weaving segment density, D (pc/mifin) 34.09
Level of service, LOS D
Capacity of base condition, ¢, (pc/h) 11035
Capacity as a 15-minute flow rate, ¢ {veh/h) -} 10714
Capacity as a full-hour volume, ¢, (veh/h) 9321
|Notes
. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions®.
. Capacity constrained by basic freeway capacity.
. Capacity oceurs under constrained operating conditions.
. Three-lane Type A segrments do not operate welf at volume ratios greater than 0.45. Paor operations and some local queuing are expected in such cases,
. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queting are expected in such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 poh (Type A), 4,000 (Type B), 3,500 {Type C).
. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Pear operations and some local queving are expected in such cases.
. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor eperations and some focal queuing are expected in such cases.
. Type C weaving segments do not operate well at volume rafios greater than 0.50. Peor operations and some local queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET

HCS2000™

[General Information Site Information
Analyst s Freeway/Dir of Travel SR-57 NB
Agency/Company LLG Engineers Weaving Seg Location Katella On to Ball Off
Date Performed 0711410 Hurisdiction Caltrans D12
Analysis Time Period AM Peak Hour Analysis Year Existing 2008
inputs
Freeway free-flow speed, SFr (mifh) 65 .
'eaving number of lanes, N 4 eaving type : B
. olume ratio, VR 0.21
eaving seg length, L (ft) 2130 eaving ratio. R 014
Terrain Level | g fatio, .
[Conversions to pc/h Under Base Conditions
(pcth) v PHF Truck % RV % Eq Er fav fp v
Vo1 3600 0.87 6 0 15 1.2 0.971 1.00 4262
o2 10 0.87 8 0 15 1.2 0.971 1.00 1
Vw1 840 0.87 6 0. 15 12 0.971 1.00 994
Vw2 140 0.87 6 0 15 1.2 0.971 1.00 165
Vi 1159 Vhw 4273
i 5432
eaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving {i = w) Non-Weaving { = nw)
a (Exhibit 24-6) 0.08 0.00
b (Exhibit 24-6) 2.20 .00
c (Exhibit 24-6) 0.70 1.00
d {Exhibit 24-6) 0.50 0.50
\Weaving intensity factor, Wi 0.41 (.19
Weaving and non-weavi
e e oy 5390 61.30
iNumber of lanes required for unconstrained operation, Nw 0.85
Maximum number of lanes, Nw (max) 3.50
I¥ If Nw < Nw{max) unconstrained operation 22 if Nw > Nw (max) constrained operation
(Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mifh) 59,56
Weaving segment density, D {pe/mifin) ] 2280
Level of service, LOS C
Capacity of base condition, ¢, {pc/) 9318
Capacity as a 15-minute flow rate, ¢ (veh/h) 9047
(Capacity as a full-hour volume, ¢, (veh/h) 7871
INotes
E. Weaving segments longer than 2500 ft. are treafed as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions".
. Gapacily constrained by basic freeway capadity. :
. Capacity ocours under constrained operating conditions,
. Three-ane Type A segments do not operate well at volume rafios greater than 0.45. Poor operations and some local queuing are expected in such cases.

. Four{ane Type A segments do not operate well at volue ralios greater than 0.35. Poor operations and some locat queuing are expected in such cases.
. Capacity constrained by meximum allowable weaving flow rate: 2,800 pc/h (Type A}, 4,600 {Type B), 3,500 (Type C),

. Five-lane Type A segments do not operate well at valume ratios greater than 0.20. Poor operations and some local queutng are expected in such cases.
- Type B weaving segments do not operate well at volume ratios greater fvan 0.30. Poor operations and some local queuing are expected in such cases.
Type G weavin, ments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases.
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HCS2000™

FREEWAY WEAVING WORKSHEET
[General Information Site Information
Analyst Z8 Freeway/Dir of Travel SR-57 NB
Agency/Company LLG Engineers Weaving Seg Location Katella On to Ball Off
Date Performed 07114110 Lurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008
lInputs
Freeway free-flow speed, SFF (mifh) 65 ,
‘eaving number of lanes, N 4 kNeavmg type B
; Volume ratio, VR 0.1
‘eaving seq length, L (ff) 2130 Weaving ratio. R 0.2
retrain Level g rafo, )
[Conversions to pc/h Under Base Conditions
(pc/h) v PHF Truck % RV % E; Eg frv fo v
Vo1 7050 0.87 3] 0 1.5 1.2 0.971 1.00 -8346
Vo2 10 0.87 6 0 1.5 1.2 0.971 1.00 1"
Vw1 660 0.87 6 0 1.5 1.2 0.971 1.00 781
Vw2 230 0.87 6 H 1.5 12 0.971 1.00 "272
Vi 1063 |Vnw 8357
i 9410
Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving (= nw)
a (Exhibit 24-6) 0.08 0.00 '
b (Exhibit 24-6) 2.20 8.00
c (Exhibit 24-6) 0.70 1.00
d {Exhibit 24-6) 0.50 0.50
[Weaving intensity factor, Wi 0.50 0.18
‘eaving and non-weavi
[eaingano trweaving 51.63 61.12
Number of fanes required for unconstrained operation, Nw 0.41
Maximum nuember of lanes, Nw {max) 3.50 _
2 If Nw < Nw(max) unconstrained operation 0 if Nw> Nw (max)} constrained operation
eaving Segment Speed, Density, Level of Service, and Capacity
eaving segment speed, S (mi/h) - | 59.88
* {Weaving segment density, D {pc/mifin | 39.28
Level of service, LOS E
Capacity of base condition, ¢, {pc/h) 9400
Capacity as a 15-minute flow rate, ¢ (veh/h) 9126
Capacity as a full-hour volume, ¢, {veh/h) 7940
INotes
. Weaving segments longer than 2500 it. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junctions™.
. Capacily constrained by basic freeway capacily.
. Capacity occurs under constrained operating conditions.
. Threeane Type A segments do not operate well atvolume ratios greater than 0.45. Poor operations and some focal queuing are expected in such cases,
- Four-lane Type A segments do not operate well at volume rafios greater than 0.35. Poor operations and some local queuing are expected in Such cases.
. Gapacity constrained by maximum allowable weaving flow rate: 2,800 pefh (Type A}, 4,000 (Type B), 3,500 (Type G).
. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poer eperations and some local queuing are expected in such cases.
- Type B weaving segments do nat operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such cases.
. Type C weaving segments do not operste well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases.

Copyright © 2003 University of Florida, All Rights Reserved

K-14

Version 4.1f .



FREEWAY WEAVING WORKSHEET

|General iInformation Site Information

Analyst Z3 Freeway/Dir of Travel SR-57 SB
Agency/Company LLG Engineers Weaving Seg Location Ball On to Katella Off

Date Performed 071410 urisdiction Caltrans D12

Analysis Time Period AM Peak Hour Analysis Year Existing 2008
inputs

Freeway free-flow speed, SFr (mifh) 65 ' .

Weaving number of lanes, N 4 [Weaving type B

Weaving seg length, L {ft) 2480 \‘ﬁ!glai:r?r? r?ggévg gﬁg
Terrain , Level 9 ! )
|Conversions to pc’/h Under Base Conditions

(pc/h) vV PHF Truck % RV % E; Ep frv fo v
Vo1 4890 0.87 6 0 15 1.2 0.971 1.00 5789
Vo2 30 0.87 6 0 15 1.2 0.971 1.00 35
[V 840 0.87 6 0 1.5 1.2 0.971 1.00 994
Vw2 600 0.87 6 0 1.5 1.2 0.971 1.00 710
VW 1704 [vnw 5824
\4 7528
[Weaving and Non-Weaving Speeds

' Unconstrained Constrained
Weaving {i = w) Non-Weaving (i = nw) Weaving {i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.08 0.00

b (Exhibit 24-6) 2.20 5.00
c {Exhibit 24-6) 0.70 1.00

d (Exhibit 24-6) 0.50 0.50
[Weaving intensity factor, Wi (.49 0.26

p— -

et Sty 51.86 58.77

Number of lanes required for unconstrained operation, Nw 0.86

Maxirum number of lanes, Nw (max) ' 3.50

| Nw < Nw(max) unconstrained operation 22 if Nw > Nw (max) constrained operation

[Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S {mi/h) 57.05

Weaving segment density, D (pe/mifin) 32.99

Level of service, LOS D

Capacity of base condition, ¢, (pc/h) 9275
Capacity as a 15-minute flow rate, ¢ (veh/h} 9005
Capacity as a full-hour volume, c, (veh/h) 7834

Notes

- Weaving segments longer than 2500 . are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp Junclions”.
. Capacity constrained by basic freeway capagity.

. Capacity occurs under constrained operating conditions.

. Three-tane Type A segments do not operate well at volume ratios greater then 0.45. Poor operations and some local queving are expected in such cases.

- Four-lane Type A segments do ot operate well at volume ratios greater than 0.35. Poor aperations and seme local queing are expected in such cases.

. Capacity constrained by maximun: afiowable weaving flow rate: 2,800 pc/h {Type A}, 4,000 (Type B), 3,500 (Type C).

. Five-fane Type A segments do not operate well at volume ratios greater than 0.20. Paar operations and some local queuing are expected in such cases.

. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor aperations and some local queuing are expected in such cases.

Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor aperalions and some local queuing are expected in such cases.
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FREEWAY WEAVING WORKSHEET

|[General Information Site Information
Analyst Z8 Freeway/Dir of Travel SR-57 SB
Agency/Company LLG Engineers Weaving Seg Locafion Ball On fo Katella Off
Date Performed 07114110 Jurisdiction Caltrans D12
Analysis Time Period PM Peak Hour Analysis Year Existing 2008
lInputs
Freeway free-flow speed, SFF {mith) 65 .
IWeaving number of lanes, N 4 b‘;ﬁﬁ:;g%;ﬁev}? g 16
Weaving seg length, L (ft) 2490 -  Weavin ra!]'é R 0‘ 43
Terrain Level g rafo, )
[Conversions to pc/h Under Base Conditions
(pch) Y PHF Truck % RV % E; Eg fitv fp v
Vo1 6190 0.87 6 0 15 1.2 0.971 1.00 7328
Vo2 30 0.87 6 0 1.5 1.2 0.971 1.00 35
Vw1 660 0.87 6 0 15 1.2 0.971 1.00 781
Vw2 500 0.87 B 0 1.5 1.2 0.971 1.00 591
Vw 1372 Mow 7363
v 8735
(Weaving and Non-Weaving Speeds
Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving { = nw)
a {Exhibit 24-6) 0.08 (.00
b (Exhibit 24-8) 2.20 6.00
¢ (Exhibit 24-6) 0.70 1.00
d (Exhibit 24-6) 0.50 0.50
[Weaving intensity Factor, Wi 0.48 0.21
leaving and non-weaving
meeds. Si (m%} " 52.15 60.45
Number of lanes required for unconstrained operation, Nw 0.56
Maximum number of lanes, Nw (max) 3.50

7 If Nw < Nw(max) unconstrained operation

= if Nw > Nw {max) constrained operation

Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment speed, S {mith) 58.98
Weaving segment density, D {pc/mifin) 37.03
Level of service, LOS E

(Capacity of base condition, ¢, {pcrh) 9400
Capacity as a 15-minute flow rate, ¢ (veh/h) 9126
Capacity as a full-hour volume, ¢, (vehth) 7940

[INotes

- Weaving segments fonger than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps ang Ramp Junctions”,
. Capacily constrained by basic freeway capadity.
. Capacity ocours under constrained operating conditions.

. Three-lane Type A segments do not operate well at volume ratios greater Ban 0.45. Poor operations and some local queuing are expected in such cases.

. Four-tane Type A segments do not operate well at valume ratios greater than €.35. Poor operations and some local queuing are expected in such cases.
. Capacity constrained by maximum aliowable weaving flow rate: 2,300 peh (Type A}, 4,000 (Type B), 3,500 (Type C).
. Five-lane Type A segments do not eperate well at volume rafios greater than 0.20. Poor operations and some local queuing are expected in such cases.
. Type B weaving segments do not operate well at volume ralios greater than 0.80. Poor operations and seme local queuing are expected in such cases.
. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such cases.
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