FREEWAY WEAVING WORKSHEET

General Information Site Information
Analyst .
Ager¥cy/ Company AECOM \l;\;::mé/gggor;;ﬁ\llﬂcation lSZg T—BBet Copans & Sample
ate Performed Analysis Year 2040 Build 1

nalysis Time Period AM
Project Description SW 10th Street SIMR
[inputs
ioaving umber of s, N T e e Frecuay
\Weaving segment length, Lg 2380ft . $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cye, 2400

Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) | RV (%) E; Eg fy fo v (pc/h)

FF 4755 0.95 3 0 1.5 1.2 0.985 1.00 5080

RF 405 0.92 2 0 1.5 1.2 0.990 1.00 445

R 970 0.92 2 0 1.5 1.2 0.990 1.00 1065

RR 0 0.95 0 0 1.5 1.2 1.000 1.00 0

NW 5080 = 6590
Viv 1510

R 0.229
Configuration Characteristics
Minimum maneuver lanes, Ny, 2 lc |Minimum weaving lane changes, LC,,, 1510 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 1945 Ic/h
Minimum RF lane changes, LC Tlclpc |Non-weaving lane changes, LC,,, 1566 Ic/h
Minimum FR lane changes, LC., 1lc/pc |Total lane changes, LC,. 3511 Ic/h
Minimum RR lane changes, LCq, lc/pc |Non-weaving vehicle index, 1, 846
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6500 veh/h |Weaving intensity factor, W 0.307
Weaving segment capacity, c,, 8717 veh/h |WVeaving segment speed, S 52.5 mph
Weaving segment v/c ratio 0.746 Average weaving speed, S, 57.1 mph
Weaving segment density, D 31.4 pc/mi/in |Average non-weaving speed, Sy, 51.2 mph
Level of Service, LOS D [Maximum weaving length, L, 4836 ft

[Notes

hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".

E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst Highway/Direction of Travel 1-95 NB
Seg 2-Bet Off & On from
IAgency or Company AECOM From/To Sample
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 5160 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain; Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VNM+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 flc mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) _|g_(_)
v_=(V or DDHV)/(PHF x N x f_,, x f ) 1838 /h/l Design LOS
P Hv o peihvin v, = (V or DDHV) / (PHF x N x fy, xf,) pc/h/in
S 65.3 mph
D=v /S 28.2 /mi/l S PR
~Yp ’ peimiin D= vy /'S pc/mi/in
LOS D :
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of lanes S -Speed
y bee E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
\V - Hourly volume D - Density L o
E - Exhibits 11-10, 11-11, 11-13 f, ¢ - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
P . f -Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed P o
o ] LOS, S, FFS, v, - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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Seg 3_2040AM_Build 1_NB

Job: SW 10th Street SIMR
Analyst: AECOM

Location: Seg 3: 1-95 Northbound On-Ramp from WB Sample Road
Analysis Period:  AM Peak Hour
Analysis Year: 2040 Build 1
5,160 > 6,620 >
1,460/
PHF = 0.95
Vi = 6,620 vph
vV, = 1,460 vph
V= 5,160
Upstream Freeway Tr % = 3%
Ramp Tr %= 2%
Downstream Freeway Tr % = 3%

Freeway fyy = 1/(1+P(E+-1)+Pg(Er-1)) = 0.985
Ramp fuy = 1/(1+P1(E+-1)+Pgr(Er-1)) = 0.9901

flat terrain E; = 1.5
RV % = 0
Driver Population adj. fp = 1.000

Vo= =v/(PHF)(f)(f) = | 7,073 pein

V, = =v/(PHF)(f.v)(fp) = 1,552 pc/h

V= =v/(PHF)(f.v)(fe) = 5,513 pc/h

No. lanes upstream of ramp N =

No.Ln Capacity Check (see Exhibits 25-3 and 25-7): Maximum
9,600
7,200
2,100

4 Fwy downstream of ramp (assume 70 mph free-flow speed) :
3 Fwy upstream of ramp (assume 70 mph free-flow speed)
1 Capacity on On-Ramp (assume 45 mph free-flow speed)

2040 Build 1 Freeway HCS Operational Analysis Appendix K

Actual
7,073
5,513
1,552

Vic

0.74
0.77
0.74

LOS F?
No
No
No



BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst Highway/Direction of Travel 1-95 NB
IAgency or Company AECOM From/To i_ig 4-Bot On from Sample &
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 6620 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain; Grade
DDHV = AADT x Kx D veh/h Grade 0.00% Length 0.00mi
Up/Down % 0.00
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VNM+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 flc mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) _|g_(_)
v_=(V or DDHV)/(PHF x N x f,,, xf ) 1768 /h/l Design LOS
P Hv o peihvin v, = (V or DDHV) / (PHF x N x fy, xf,) pc/h/in
S 66.3 mph
D=v /S 26.7 /mi/l S PR
~Yp ’ pe/miin D= vy /'S pc/mi/in
LOS D :
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of lanes S -Speed
y bee E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
\V - Hourly volume D - Density L o
E - Exhibits 11-10, 11-11, 11-13 f, ¢ - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
P . f -Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed P o
LOS, S, FFS, v, - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst Freeway/Dir of Travel [-95 NB
Agency or Company AECOM Junction Seg 5-On from Exp
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lYes [1On Acceleration Lane Length, L, 1500 Yes []On
No [ off Deceleration Lane Length L, CINo Off
Freeway Volume, V¢ 6620
Loy = ft Ramp Volume, Vi 920 Lgoun = 6200 ft
N = vehih Freeway Free-Flow Speed, S 70.0 v, = 1320 vehh
u Ramp Free-Flow Speed, S¢q 50.0
IConversion to pc/h Under Base Conditions
(pc/h) (Ve\é/hr) PHF Terrain %Truck %Rv fov fp v = V/PHF x f,, X fp
Freeway 6620 0.95 Level 3 0 0.985 1.00 7073
Ramp 920 0.92 Level 2 0 0.990 1.00 1010
UpStream
DownStream 1320 0.92 Level 2 0 0.990 1.00 1449
Merge Areas Diverge Areas
|[Estimation of v, |Estimation of v,
V,, =V (P _
= "€ F(t'FM)136 137 V2= Ve Ve Vel
EQ ™ (Equation 13-6 or 13-7) Lo = (Equation 13-12 or 13-13)
Pev = 0.092 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
V., = 648 pc/h V., = pc/h
V;0rV, §§1)2 pc/h (Equation 13-14 or 13- V30V, o pc/h (Equation 13-14 or 13-17)
Is V,orV, 4, > 2,700 pch? [7] Yes [[INo Is VyorV, 5, >2,700 pch? [ Yes [[]No
Is V3 0r Vg > 157 Vyy/2 [VlYes [INo IsV30rVogy > 157 Vipl2 [1Yes [INo
vos V. = 2829 pc/h (Equation 13-16, 13- f Yes,V,y, = (Do (Equation 13-18, 13-18, or
122 18, or 13-19) -19)
|Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 8083 | Exhibit 13-8 No Veo = Ve - Vg Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4178 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
ILevel 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, Dy =4.252 + 0.0086 V,, - 0.009 L
Dr = 30.0 (pc/mifln) Dg = (pc/mifin)
LOS= D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg= 0425 (Exibit 13-11) D= (Exhibit 13-12)
Se= 58.1 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 65.2 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
= 61.2 mph (Exhibit 13-13) = mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

IAgency or Company AECOM From/To Seg 6-Bet Exp On & Off to 10th
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1

Project Description SW 10th Street SIMR

Oper.(LOS) [1Des.(N) [ Planning Data

Flow Inputs
\Volume, V 7540 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 3

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)

Design (N

Operational (LOS) Pesign ()

v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 2685 /h/l Design LOS

P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 44.4 mph

D=v_ /S 60.4 mitn | mph

=V X
p peimii = Ib=v /s pc/mifin
LOS F .
Required Number of Lanes, N

|[Glossary |[Factor Location

N - Number of lanes S - Speed . .

) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8

\V - Hourly volume D - Density

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

LOS, S, FFS, v, - Exhibits 11-2, 11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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Seg 7: 2040AM_Build 1_NB

Job: SW 10th Street SIMR
Analyst: AECOM

6,220

Location: Seg 7: 1-95 NB Off-Ramp to SW 10th St EB & WB
Analysis Period:  AM Peak Hour
Analysis Year: 2040 Build 1
> 7,540 >

.

1,320
PHF = 0.95
Vi = 7,540 vph
vV, = 1,320 |vph
V= 6,220
Upstream Freeway Tr % = 3%
Ramp Tr %= 2%
Downstream Freeway Tr % = 3%
Freeway f,y = 1/(1+P+(E+-1)+Pr(Er-1)) = 0.985
Ramp fyy = 1/(1+P(Er-1)+Pr(Er-1)) = 0.9901
flat terrain E; = 1.5
RV % = 0
Driver Population adj. fp = 1.000
Ve= =v/(PHF)(fuy)(fp) = 8,056  pcl/h
V, = =v/(PHF)(fv)(fp) = 1,403 pc/h
V= =v/(PHF)(fuy)(fp) = 6,646 pc/h
No. lanes upstream of ramp N = E
Average Freeway Density Upstream of Diverge (see Equation 13-26):

D=0.0175 (Vi/N)= 352 pclin

LOS in the Diverge Area (from Density and Exhibit 13-2) =
E

No. Ln Capacity Check (see Exhibits 13-2, 13-8 and 13.10) Maximum

4 Fwy upstream of ramp (assume 70 mph free-flow speed) = 9,600
3 Fwy downstream of ramp (assume 70 mph free-flow speed) = 7,200
1 Capacity on Off-Ramp (assume 45 mph free-flow speed) = 2,100

Actual LOS F?
8,056 No
6,646 No
1,403 No
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

IAgency or Company AECOM From/To Seg 8-Bet Off & Off Ramps
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 6220 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/(PHF x N xf,, xf )2215 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 58.0 mph
D=v_ /S 38.2 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS E .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density

f_c - Exhibit 11-9
TRD - Page 11-11

LOS, S, FFS, v, - Exhibits 11-2, 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel 1-95 NB
Agency or Company AECOM Junction Seg 9-Off to Hillsboro EB&WB
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [JoOn Acceleration Lane Length, L, Yes on
No ] off Deceleration Lane Length Ly 200 CINo o
Freeway Volume, Ve 6220
Ly = ft Ramp Volume, Vg 1450 Lgoun = 2800 ft
v = vehih Freeway Free-Flow Speed, S, 70.0 V, = 1660 veh/h
u Ramp Free-Flow Speed, Scq 45.0
Conversion to pc/h Under Base Conditions
v , -
(pcih) (Veh/h) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 6220 0.95 Level 3 0 0.985 1.00 6646
Ramp 1450 0.92 Level 2 0 0.990 1.00 1592
UpStream
DownStream 1660 0.92 Level 2 0 0.990 1.00 1822
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vip =V * (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Peo = 0.521 using Equation (Exhibit 13-7)
12° pc/h V) = 4223 pc/h
30"V, ia4 pc/h (Equation 13-14 or 13-17) Vi 0rV, a4 2423 pc/h (Equation 13-14 or 13-17)
IsVy0rV, ., >2,700 pc/h? [JYes [[INo Is V5 0rV, 5, >2,700 pc/h? [] Yes No
IsVyorV, 2, >15*V,2 [JYes [INo IsVy0rV, 5 >1.5*V,,2 []Yes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V,, 13:19) IfYes,Vip 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 6646 Exhibit 13-8 7200 No
Vo Exhibit 13-8 Veo =VE-Vg| 5054 Exhibit 13-8 7200 No
Vi 1592 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
A Exhibit 13-8| Vi, 4223 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dgr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D = (pc/mifln) Dz=  38.8 (pc/mi/ln)
LOS = (Exhibit 13-2) LOS= E (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.441 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sg=  57.6 mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= 71.2 mph (Exhibit 13-12)
= mph (Exhibit 13-13) = 62.0 mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

IAgency or Company AECOM From/To Seg 10-Bet Off & On Ramps
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1

Project Description SW 10th Street SIMR

Oper.(LOS) [IDes.(N) []Planning Data

Flow Inputs
\Volume, V 4770 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 3

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)

Design (N

Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 1699 /h/l Design LOS

P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 67.1 mph

D=v_ /S 25.3 mitn | mph

=V i
p et b=y /s pc/mifin
LOS C .
Required Number of Lanes, N

|[Glossary |[Factor Location

N - Number of lanes S - Speed . .

) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8

\V - Hourly volume D - Density

f_c - Exhibit 11-9
TRD - Page 11-11

LOS, S, FFS, v, - Exhibits 11-2, 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel [-95 NB
Agency or Company AECOM Junction Seg 11-On Ramp 10th St EB & WB
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes []On Acceleration Lane Length, L, 1200 [TYes []On
[ INo Off Deceleration Lane Length L No Cof
Freeway Volume, Vi 4770
Lp = 2800 ft Ramp Volume, V, 1660 Cion = ft
Freeway Free-Flow Speed, S 70.0 -
Vv, = 1450 veh/h Y Peet. Srr Vp = veh/h
Ramp Free-Flow Speed, Sgp 50.0
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv fav fp v = VIPHF x f,,, x fp
Freeway 4770 0.95 Level 3 0 0.985 1.00 5096
Ramp 1660 0.92 Level 2 0 0.990 1.00 1822
UpStream 1450 0.92 Level 2 0 0.990 1.00 1592
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P
Len = = (P ; Viz = Vg * (Ve - Vr)Prp
Q- 2226.25 (Equation 13-6 or 13-7) Leg = (Equation 13-12 or 13-13)
Pew = 0.611 using Equation (Exhibit 13-6) Pep= using Equation (Exhibit 13-7)
Vip= 3114 pc/h . V., = pc/h
V3 0rVaya 11978)2 pe/h (Equation 13-14 or 13- V5 0rV, a4 pc/h (Equation 13-14 or 13-17)
Is V,0rV, 5, > 2,700 pch? [ Yes [ No Is V3 0rV, 54> 2,700 peh? [ Yes [INo
IsV,0rV, 4> 15* V)2 [ Yes [No I8 V30r Ve, > 15" Vi2 [lYes [INo
If Yes,V,,. = 3114 pc/h (Equation 13-16, 13- It Yes\V,, = o (Fquation 13-16, 13-18, or
122 18, or 13-19) -19)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Veo 6918 |Exhibit 13-8 No |Vro=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vrio 4936 Exhibit 13-8| 4600:All Yes Vi, Exhibit 13-8 |
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, D =4.252 +0.0086 V,, - 0.009 L
Dg = 35.6 (pc/mifln) Dp = (pc/mi/ln)
LOS=  E (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg = 0.744 (Exibit 13-11) D, = (Exhibit 13-12)
. 49.2 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S;=  64.7 mph (Exhibit 13-11) Sp=_ mph (Exhibit 13-12)
= 52.8 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information Site Information
Analyst Highway/Direction of Travel 1-95 NB
IAgency or Company AECOM From/To Seg 12-Bet On Ramps
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 6430 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 2290 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 56.2 mph
D=v_ /S 40.7 mitn | mph
=V X
p peimii = Ib=v /s pc/mifin
LOS E .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density . .
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Qnglrz/st /Compan AECOM Freeway/Dir of Travel [-95 NB
gency pany \Weaving Segment Location Seg 13-Bet On & Off to Exp
Pate Performed Analysis Year 2040 Build 1
Analysis Time Period AM y
Project Description SW 10th Street SIMR
[inputs
\Weaving configuration Two-Sided
\Weaving number of lanes, N 4 E?zfen\:v:\ntrxi?mum speed. S Freew?g
\Weaving segment length, Lg 4600ft y . P $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cie, 2400
Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr f fp v (pc/h)
FF 5010 0.95 3 0 1.5 1.2 0.985 1.00 5353
RF 1150 0.92 2 0 1.5 1.2 0.990 1.00 1263
R 1420 0.92 2 0 15 1.2 0.990 1.00 1559
RR 320 0.92 2 0 15 1.2 0.990 1.00 351
NW 8175 = 8526
Viv 351
R 0.041
Configuration Characteristics
Minimum maneuver lanes, Ny, 0lc |Minimum weaving lane changes, LC,,, 1053 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 1679 Ic/h
Minimum RF lane changes, LC 0lc/pc [Non-weaving lane changes, LC,,, 3512 Ic/h
Minimum FR lane changes, LC,, 0lc/pc |Total lane changes, LC, 5191 Ic/h
Minimum RR lane changes, LCq, 3lclpc [Non-weaving vehicle index, |, 2632
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 8415 veh/h Weav?ng intensity factor, W 0.249
Weaving segment capacity, c,, 9001 veh/h Weaving segment speed, S 52.4 mph
Weaving segment v/c ratio 0.935 Average weaving speed, S, 59.0 mph
Weaving segment density, D 40.6 pc/mifln |Average non-weaving speed, Sy, 52.2 mph
Level of Service, LOS E  |Maximum weaving length, L, 6110 ft
[Notes
E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

IAgency or Company AECOM From/To Seg 14-North of Hillsboro
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1

Project Description SW 10th Street SIMR

Oper.(LOS) [IDes.(N) []Planning Data

Flow Inputs
\Volume, V 6160 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 4

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fry = VNM+PL(E- 1)+ Pe(Eg-1]  0.980

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)

Design (N

Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f,,, xf ) 1653 /h/l Design LOS

P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 67.6 mph

D=v_ /S 244 mitn | mph

=V :
p peimii = Ib=v /s pc/mifin
LOS C .
Required Number of Lanes, N

|[Glossary |[Factor Location

N - Number of lanes S - Speed . .

) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8

\V - Hourly volume D - Density

f_c - Exhibit 11-9
TRD - Page 11-11

LOS, S, FFS, v, - Exhibits 11-2, 11-3
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FREEWAY WEAVING WORKSHEET
General Information Site Information
anlrz/st /Compan AECOM Freeway/Dir of Travel [-95 NB
gency pany \Weaving Segment Location Seg 1-Bet Copans & Sample
Pate Performed Analysis Year 2040 Build 1
Analysis Time Period PM y
Project Description SW 10th Street SIMR
[inputs
\Weaving configuration One-Sided
\Weaving number of lanes, N 4 E?zfercv:\ntrxi?mum speed. S Freew?g
\Weaving segment length, Lg 2380ft y . P $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cig 2400
Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr f fo v (pc/h)
FE 4770 0.95 3 0 15 1.2 0.985 1.00 5096
RF 480 0.92 2 0 15 1.2 0.990 1.00 527
R 1810 0.92 2 0 15 1.2 0.990 1.00 1987
RR 0 0.95 0 0 15 1.2 1.000 1.00 0
NW 5096 = 7610
Viv 2514
R 0.330
Configuration Characteristics
Minimum maneuver lanes, Ny, 2 lc |Minimum weaving lane changes, LC,,, Ich
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, Ic/h
Minimum RF lane changes, LC 11c/c |Non-weaving lane changes, LC,,, lc/h
Minimum FR lane changes, LC,, 1lc/pc |Total lane changes, LC,,, Ic/h
Minimum RR lane changes, LCq, lc/pc |Non-weaving vehicle index, |,
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7511 veh/h Weav?ng intensity factor, W
Weaving segment capacity, c,, 7158 veh/h Weaving segment speed, S mph
Weaving segment v/c ratio 1.049 Average weaving speed, S, mph
Weaving segment density, D pc/mi/in |Average non-weaving speed, Sy, mph
Level of Service, LOS F [Maximum weaving length, L, 5912 ft
[Notes
E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst Highway/Direction of Travel 1-95 NB
Seg 2-Bet On & On from
IAgency or Company AECOM From/To Sample
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 5250 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain; Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VNM+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 flc mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) _|g_(_)
v_=(V or DDHV)/ (PHF x N x f_, xf ) 1870 /h/l Design LOS
P Hv o peihvin v, = (V or DDHV) / (PHF x N x fy, xf,) pc/h/in
S 64.8 mph
D=v /S 28.9 /mi/l S PR
~Yp ) pe/miin D= vy /'S pc/mi/in
LOS D :
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of lanes S -Speed
y bee E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
\V - Hourly volume D - Density L o
E - Exhibits 11-10, 11-11, 11-13 f, ¢ - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
P . f -Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed P o
o ] LOS, S, FFS, v, - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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Seg 3_2040PM_Build 1_NB

Job: SW 10th Street SIMR
Analyst: AECOM

Location: Seg 3: 1-95 Northbound On-Ramp from WB Sample Road
Analysis Period:  PM Peak Hour
Analysis Year: 2040 Build 1
5,250 > 6,400 >
1,150/
PHF = 0.95
Vi = 6,400 vph
vV, = 1,150 |vph
Vi= 5,250
Upstream Freeway Tr % = 3%
Ramp Tr %= 2%
Downstream Freeway Tr % = 3%

Freeway fyy = 1/(1+P(E+-1)+Pg(Er-1)) = 0.985
Ramp fuy = 1/(1+P1(E+-1)+Pgr(Er-1)) = 0.9901
flat terrain E; = 1.5
RV % = 0
Driver Population adj. fp = 1.000
Ve= =Vvi/(PHF)(fu)(fp) = 6,838 pc/h
V, = =v/(PHF)(f4)(fp) = 1,223 pc/h
V= =v{/(PHF)(fuy)(fp) = 5,609 pc/h
No. lanes upstream of ramp N =
No.Ln Capacity Check (see Exhibits 25-3 and 25-7): Maximum  Actual
4 Fwy downstream of ramp (assume 70 mph free-flow speed) : 9,600 6,838
3 Fwy upstream of ramp (assume 70 mph free-flow speed) = 7,200 5,609
= 2,100 1,223

1 Capacity on On-Ramp (assume 45 mph free-flow speed)

2040 Build 1 Freeway HCS Operational Analysis Appendix K
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst Highway/Direction of Travel 1-95 NB
IAgency or Company AECOM From/To i_ig 4-Bot On from Sample &
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [1Des.(N) [IPlanning Data
Flow Inputs
\Volume, V 6400 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain; Grade
DDHV = AADT x Kx D veh/h Grade 0.00% Length 0.00mi
Up/Down % 0.00
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VNM+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 flc mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) _|g_(_)
v_=(V or DDHV)/(PHF x N x f.,,, xf.) 1709 /h/l Design LOS
P Hv o peihvin v, = (V or DDHV) / (PHF x N x fy, xf,) pc/h/in
S 67.0 mph
D=v /S 25.5 /mi/l S PR
~Yp ’ pe/miin D= vy /'S pc/mi/in
LOS C :
Required Number of Lanes, N
|[Glossary [Factor Location
N - Number of lanes S -Speed
y bee E., - Exhibits 11-10, 11-12 £, - Exhibit 11-8
\V - Hourly volume D - Density L o
E - Exhibits 11-10, 11-11, 11-13 f, ¢ - Exhibit 11-9
v_ - Flow rate FFS - Free-flow speed
P . f -Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed P o
LOS, S, FFS, v, - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst Freeway/Dir of Travel [-95 NB
Agency or Company AECOM Junction Seg 5-On from Exp
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lYes [1On Acceleration Lane Length, L, 1500 Yes []On
No [ off Deceleration Lane Length L, CINo Off
Freeway Volume, V¢ 6400
Loy = ft Ramp Volume, Vi 770 Lgoun = 6200 ft
\ = vehih Freeway Free-Flow Speed, Sr 70.0 v, = 1590 veh/h
u Ramp Free-Flow Speed, S¢q 50.0
IConversion to pc/h Under Base Conditions
(pc/h) (Ve\é/hr) PHF Terrain %Truck %Rv fov fp v = V/PHF x f,, X fp
Freeway 6400 0.95 Level 3 0 0.985 1.00 6838
Ramp 770 0.92 Level 2 0 0.990 1.00 845
UpStream
DownStream 1590 0.92 Level 2 0 0.990 1.00 1746
Merge Areas Diverge Areas
|[Estimation of v, |Estimation of v,
V,, =V (P _
= "€ F(t'FM)136 137 V2= Ve Ve Vel
EQ ™ (Equation 13-6 or 13-7) Lo = (Equation 13-12 or 13-13)
Pev = 0.112 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
V12 = 767 pC/h V12 - pC/h
V30V, o i(;S)S pc/h (Equation 13-14 or 13- V30V, o pc/h (Equation 13-14 or 13-17)
Is V,orV, 4, > 2,700 pch? [7] Yes [[INo Is VyorV, 5, >2,700 pch? [ Yes [[]No
Is V3 0r Vg > 157 Vyy/2 [VlYes [INo IsV30rVogy > 157 Vipl2 [1Yes [INo
if Yes V.. = 2735 pc/h (Equation 13-16, 13- If Yes,V, ,, = 12043 (Equation 13-16, 13-18, or
122 18, or 13-19) -19)
|Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 7683 | Exhibit 13-8 No Veo = Ve - Vg Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3908 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
ILevel 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, Dy =4.252 + 0.0086 V,, - 0.009 L
Dr = 27.9 (pc/mifln) Dg = (pc/mi/ln)
LOS=  C (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.365 (Exibit 13-11) D= (Exhibit 13-12)
Se= 59.8 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 65.4 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
= 62.3 mph (Exhibit 13-13) = mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

IAgency or Company AECOM From/To Seg 6-Bet Exp On & Off to 10th
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1

Project Description SW 10th Street SIMR

Oper.(LOS) [IDes.(N) []Planning Data

Flow Inputs
\Volume, V 7170 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 3

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)

Design (N

Operational (LOS) Pesign ()

v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 2554 /h/l Design LOS

P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 48.7 mph

D=v_ /S 52.4 mitn | mph

=V i
p peimii = Ib=v /s pc/mifin
LOS F .
Required Number of Lanes, N

|[Glossary |[Factor Location

N - Number of lanes S - Speed . .

) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8

\V - Hourly volume D - Density

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

LOS, S, FFS, v, - Exhibits 11-2, 11-3

f_c - Exhibit 11-9
TRD - Page 11-11
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Seg 7: 2040PM_Build 1_NB

Job: SW 10th Street SIMR
Analyst: AECOM

5,580

Location: Seg 7: 1-95 NB Off-Ramp to SW 10th St EB & WB
Analysis Period:  PM Peak Hour
Analysis Year: 2040 Build 1
> 7,170 >

.

1,590
PHF = 0.95
Vi = 7,170 vph
vV, = 1,590 |vph
Vi= 5,580
Upstream Freeway Tr % = 3%
Ramp Tr %= 2%
Downstream Freeway Tr % = 3%
Freeway fyy = 1/(1+P+(E+-1)+Pr(Er-1)) = 0.985
Ramp fyy = 1/(1+P(Er-1)+Pr(Er-1)) = 0.9901
flat terrain E; = 1.5
RV % = 0
Driver Population adj. fp = 1.000
Ve= =v/(PHF)(fuy)(fp) = 7,661  pc/h
V, = =v/(PHF)(fv)(fp) = 1,690 pc/h
V= =v/(PHF)(fuy)(fp) = 5,962 pc/h
No. lanes upstream of ramp N = E
Average Freeway Density Upstream of Diverge (see Equation 13-26):

D=0.0175 (Vi/N)=  33.5 pclin

LOS in the Diverge Area (from Density and Exhibit 13-2) =
D

No. Ln Capacity Check (see Exhibits 13-2, 13-8 and 13.10) Maximum

4 Fwy upstream of ramp (assume 70 mph free-flow speed) = 9,600
3 Fwy downstream of ramp (assume 70 mph free-flow speed) = 7,200
1 Capacity on Off-Ramp (assume 45 mph free-flow speed) = 2,100

Actual LOS F?
7,661 No
5,962 No
1,690 No

2040 Build 1 Freeway HCS Operational Analysis Appendix K



BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

IAgency or Company AECOM From/To Seg 8-Bet Off & Off Ramps
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5580 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/(PHF x N x ., x f ) 1987 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 62.8 mph
D=v_ /S 31.6 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density

f_c - Exhibit 11-9
TRD - Page 11-11

LOS, S, FFS, v, - Exhibits 11-2, 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel 1-95 NB
Agency or Company AECOM Junction Seg 9-Off to Hillsboro EB&WB
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [JoOn Acceleration Lane Length, L, Yes on
No ] off Deceleration Lane Length Ly 200 CINo o
Freeway Volume, Ve 5580
Ly = ft Ramp Volume, Vg 1440 Lgoun = 2800 ft
v = vehih Freeway Free-Flow Speed, S, 70.0 V, = 1320 veh/h
u Ramp Free-Flow Speed, Scq 45.0
Conversion to pc/h Under Base Conditions
v , -
(pcih) (Veh/h) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 5580 0.95 Level 3 0 0.985 1.00 5962
Ramp 1440 0.92 Level 2 0 0.990 1.00 1581
UpStream
DownStream 1320 0.92 Level 2 0 0.990 1.00 1449
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Via =V (Pey) Vi =Vr * (Vg - VRIPrp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Peo = 0.538 using Equation (Exhibit 13-7)
12° pc/h V,, = 3939 pc/h
30rV, e pc/h (Equation 13-14 or 13-17) Vs 0rV, s 2023 pc/h (Equation 13-14 or 13-17)
IsVy0rV, ., >2,700 pc/h? [JYes [[INo Is V5 0rV, 5, >2,700 pc/h? [] Yes No
IsVyorV, 2, >15*V,2 [JYes [INo IsVy0rV, 5 >1.5*V,,2 []Yes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V,, 13:19) IfYes,Vip 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 5962 Exhibit 13-8 7200 No
Vo Exhibit 13-8 Veo =VE-Vg| 4381 Exhibit 13-8 7200 No
Vi 1581 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
A Exhibit 13-8| Vi, 3939 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dgr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D = (pc/mifln) Dz=  36.3 (pc/mi/ln)
LOS = (Exhibit 13-2) LOS= E (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.440 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sg=  57.7mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= 72.8 mph (Exhibit 13-12)
= mph (Exhibit 13-13) = 62.0 mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

IAgency or Company AECOM From/To Seg 10-Bet Off & On Ramps
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1

Project Description SW 10th Street SIMR

Oper.(LOS) [1Des.(N) [ Planning Data

Flow Inputs
\Volume, V 4140 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 3

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)

Design (N

Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, xf ) 1474 /h/l Design LOS

P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 69.1 mph

D=v_ /S 21.3 mitn | mph

=V i
p et b=y /s pc/mifin
LOS C .
Required Number of Lanes, N

|[Glossary |[Factor Location

N - Number of lanes S - Speed . .

) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8

\V - Hourly volume D - Density

f_c - Exhibit 11-9
TRD - Page 11-11

LOS, S, FFS, v, - Exhibits 11-2, 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel [-95 NB
Agency or Company AECOM Junction Seg 11-On Ramp 10th St EB & WB
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes []On Acceleration Lane Length, L, 1200 [TYes []On
[ INo Off Deceleration Lane Length L No Cof
Freeway Volume, Vi 4140
Lp = 2800 ft Ramp Volume, V, 1320 Cion = ft
Freeway Free-Flow Speed, S 70.0 -
Vv, = 1440 veh/h Y Pees. Srr Vp = veh/h
Ramp Free-Flow Speed, Sgp 50.0
Conversion to pc/h Under Base Conditions
(pc/h) (Ve\r:/hr) PHF Terrain %Truck %Rv fav fp v = VIPHF x f,,, x fp
Freeway 4140 0.95 Level 3 0 0.985 1.00 4423
Ramp 1320 0.92 Level 2 0 0.990 1.00 1449
UpStream 1440 0.92 Level 2 0 0.990 1.00 1581
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
V., =V (P
Len = e (P ; Viz = Vg * (Ve - Vr)Prp
Q- 2002.41 (Equation 13-6 or 13-7) Leg = (Equation 13-12 or 13-13)
Pew = 0.611 using Equation (Exhibit 13-6) Pep= using Equation (Exhibit 13-7)
Vip= 2703 pc/h . V., = pc/h
V3 0rVaya 11772)0 pe/h (Equation 13-14 or 13- V5 0rV, a4 pc/h (Equation 13-14 or 13-17)
Is V,0rV, 5, > 2,700 pch? [ Yes [ No Is V3 0rV, 54> 2,700 peh? [ Yes [INo
IsV,0rV, 4> 15* V)2 [ Yes [No I8 V30r Ve, > 15" Vi2 [lYes [INo
fYesV.. = 2703 pcih (Equation 13-16, 13- I YesVy,, = o (Fquation 13-16, 13-18, or
122 18, or 13-19) -19)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Veo 5872 |Exhibit 13-8 No |Vro=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vrio 4152 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
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, D =4.252 +0.0086 V,, - 0.009 L
Dg = 29.7 (pc/mifn) Dp = (pc/mi/ln)
LOS= D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg = 0.449 (Exibit 13-11) D, = (Exhibit 13-12)
. 57.4 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,=  65.6 mph (Exhibit 13-11) Sp=_ mph (Exhibit 13-12)
= 59.6 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information Site Information
Analyst Highway/Direction of Travel 1-95 NB
IAgency or Company AECOM From/To Seg 12-Bet On Ramps
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5460 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f,,, x f ) 1945 /h/l Design LOS
P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 63.6 mph
D=v_ /S 30.6 mitn | mph
=V X
p peimii = Ib=v /s pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density . .
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Qnglrz/st /Compan AECOM Freeway/Dir of Travel [-95 NB
gency pany \Weaving Segment Location Seg 13-Bet On & Off to Exp
Pate Performed Analysis Year 2040 Build 1
Analysis Time Period PM y
Project Description SW 10th Street SIMR
[inputs
\Weaving configuration Two-Sided
\Weaving number of lanes, N 4 E?zfen\:v:\ntrxi?mum speed. S Freew?g
\Weaving segment length, Lg 4600ft y . P $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cie, 2400
Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr f fo v (pc/h)
FE 4440 0.95 3 0 1.5 1.2 0.985 1.00 4744
RF 1210 0.92 2 0 1.5 1.2 0.990 1.00 1328
R 1020 0.92 2 0 15 1.2 0.990 1.00 1120
RR 260 0.92 2 0 15 1.2 0.990 1.00 285
NW 7192 = 7477
Viv 285
R 0.038
Configuration Characteristics
Minimum maneuver lanes, Ny, 0lc |Minimum weaving lane changes, LC,,, 855 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 1481 Ich
Minimum RF lane changes, LC Olc/pc |Non-weaving lane changes, LC,, 3293 Ic/h
Minimum FR lane changes, LC,, 0lc/pc |Total lane changes, LC, 4774 Ic/h
Minimum RR lane changes, LCqq 3lc/pc [Non-weaving vehicle index, |, 2316
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7381 veh/h Weav?ng intensity factor, W 0.233
Weaving segment capacity, c,, 9013 veh/h Weaving segment speed, S 55.0 mph
Weaving segment v/c ratio 0.819 Average weaving speed, S, 59.6 mph
Weaving segment density, D 34.0 pc/mi/in |Average non-weaving speed, Sy, 54.9 mph
Level of Service, LOS D |Maximum weaving length, Ly, 6081 ft
[Notes
E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information

Site Information

Analyst

Highway/Direction of Travel

1-95 NB

v, - Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service

FFS - Free-flow speed
BFFS - Base free-flow speed

fp- Page 11-18

E- - Exhibits 11-10, 11-11, 11-13

IAgency or Company AECOM From/To Seg 14-North of Hillsboro
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1

Project Description SW 10th Street SIMR

Oper.(LOS) [IDes.(N) []Planning Data

Flow Inputs
\Volume, V 5650 veh/h Peak-Hour Factor, PHF 0.95

AADT veh/day %Trucks and Buses, P 4

Peak-Hr Prop. of AADT, K %RVs, Pg 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

f 1.00 Er 1.2

E; 1.5 fry = VNM+PL(E- 1)+ Pe(Eg-1]  0.980

Speed Inputs [calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)

Design (N

Operational (LOS) Pesign ()
v_=(Vor DDHV)/(PHF x N xf,, xf)1517 /h/l Design LOS

P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 68.8 mph

D=v_ /S 22.0 mitn | mph

=V i
p peimii = Ib=v /s pc/mifin
LOS C .
Required Number of Lanes, N

|[Glossary |[Factor Location

N - Number of lanes S - Speed . .

) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8

\V - Hourly volume D - Density

f_c - Exhibit 11-9
TRD - Page 11-11

LOS, S, FFS, v, - Exhibits 11-2, 11-3
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 1-Bet Hillsboro & Palmetto
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 4870 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 1301 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 69.9 mph
D=v_ /S 18.6 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Qnglrz/st /Compan AECOM Freeway/Dir of Travel 195/SB
gency pany \Weaving Segment Location Seg 2-Bet On from Exp & Off
Pate Performed Analysis Year 2040 Build 1
Analysis Time Period AM y
Project Description SW 10th Street SIMR
[inputs
\Weaving configuration Two-Sided
\Weaving number of lanes, N 4 E?zfen\:v:\ntrxi?mum speed. S Freew?g
\Weaving segment length, Lg 5200ft y . P $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cie, 2400
Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr f fp v (pc/h)
FF 3585 0.95 3 0 1.5 1.2 0.985 1.00 3830
RF 1265 0.92 2 0 1.5 1.2 0.990 1.00 1389
R 1285 0.92 2 0 15 1.2 0.990 1.00 1411
RR 145 0.92 2 0 15 1.2 0.990 1.00 159
NW 6630 = 6789
Viv 159
R 0.023
Configuration Characteristics
Minimum maneuver lanes, Ny, 0lc |Minimum weaving lane changes, LC,,, 477 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 11451c/h
Minimum RF lane changes, LC 0lc/pc [Non-weaving lane changes, LC,,, 3167 Ic/h
Minimum FR lane changes, LC,, 0lc/pc |Total lane changes, LC, 43121ch
Minimum RR lane changes, LCq, 3lclpc [Non-weaving vehicle index, |, 2413
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 6704 veh/h Weav?ng intensity factor, W 0.195
Weaving segment capacity, c,, 9233 veh/h Weaving segment speed, S 58.5 mph
Weaving segment v/c ratio 0.726 Average weaving speed, S, 61.0 mph
Weaving segment density, D 29.0 pc/mifin |Average non-weaving speed, Sy, 58.4 mph
Level of Service, LOS D |Maximum weaving length, Ly, 5944 ft
[Notes
E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 3-Bet Off & On Ramp
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 4850 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(Vor DDHV)/(PHF x N xf,, xf)1727 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 66.8 mph
D=v_ /S 25.9 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel 1-95 SB
Agency or Company AECOM Junction Seg 4-Diverge to SW 10th St
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [JoOn Acceleration Lane Length, L, Yes on
No ] off Deceleration Lane Length Ly 200 CINo o
Freeway Volume, Ve 4850
Ly = ft Ramp Volume, Vg 1420 Lgoun = 1200 ft
v = vehih Freeway Free-Flow Speed, S, 70.0 V, = 1640 veh/h
u Ramp Free-Flow Speed, Scq 45.0
Conversion to pc/h Under Base Conditions
v , -
(pcih) (Veh/h) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 4850 0.95 Level 3 0 0.985 1.00 5182
Ramp 1420 0.92 Level 2 0 0.990 1.00 1559
UpStream
DownStream 1640 0.92 Level 2 0 0.990 1.00 1800
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vip =V * (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Peo = 0.559 using Equation (Exhibit 13-7)
12° pc/h V) = 3583 pc/h
30rV, e pc/h (Equation 13-14 or 13-17) Vs 0rV, s 1599 pc/h (Equation 13-14 or 13-17)
IsVy0rV, ., >2,700 pc/h? [JYes [[INo Is V5 0rV, 5, >2,700 pc/h? [] Yes No
IsVyorV, 2, >15*V,2 [JYes [INo IsVy0rV, 5 >1.5*V,,2 []Yes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V,, 13:19) IfYes,Vip 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 5182 Exhibit 13-8 7200 No
Veo Exhibit 13-8 Veo =Ve-Vg| 3623 Exhibit 13-8 7200 No
Vr 1559 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
A Exhibit 13-8| Vi, 3583 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dgr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D = (pc/mifln) Dz=  33.3 (pc/mi/ln)
LOS = (Exhibit 13-2) LOS= D (Exhibit 13-2)
Speed Determination Speed Determination
Mg = (Exibit 13-11) D, = 0.438 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sg=  57.7mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= 74.5 mph (Exhibit 13-12)
= mph (Exhibit 13-13) = 62.0 mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 5-Bet Off & On Ramps
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 3430 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f,,, x f ) 1222 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 70.0 mph
D=v_ /S 17.5 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS B .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst Freeway/Dir of Travel 1-95 SB
Agency or Company AECOM Junction Seg 6-Merge from Hillsboro E&W
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes  [Jon Acceleration Lane Length, L, 1100 Clyes  [Jon
[INo Off Deceleration Lane Length L, No Cow
Freeway Volume, V¢ 3430
Lo = 1200 ft Ramp Volume, Vi 1640 Lgoun = ft
Freeway Free-Flow Speed, S 70.0 _
Vv, = 1420 veh/h FF Vp = veh/h
Ramp Free-Flow Speed, S¢ 50.0
IConversion to pc/h Under Base Conditions
(pc/h) (Ve\é/hr) PHF Terrain %Truck %Rv fov fp v = V/PHF x f,, X fp
Freeway 3430 0.95 Level 3 0 0.985 1.00 3665
Ramp 1640 0.92 Level 2 0 0.990 1.00 1800
UpStream 1420 0.92 Level 2 0 0.990 1.00 1559
DownStream
Merge Areas Diverge Areas
|[Estimation of v, |Estimation of v,
V,, =V (P _
- 12= Ve (Pey) . Vi =Vg+ (Vg - V)P
Q= 1870.91 (Equation 13-6 or 13-7) Lo = (Equation 13-12 or 13-13)
Pev = 0.566 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
- ?(5);‘11 pc;: Equation 13-14 or 13 12 Pem
V01V, i e (Equation 13-14 or 13- V, 01V, 50 peih (Equation 13-14 or 13-17)
Is VyorV, 4, >2,700 pch? [ Yes [¥INo Is VyorV, 5, >2,700 pch? [ Yes [[]No
IsVi0rV, a0 >15%V,,/2 Yes [INo IsVy0rV, qa0>15%*V,,/2 [yes [] N.o
if Yes V.. = 2094 pc/h (Equation 13-16, 13- If Yes,V, ,, = 12043 (Equation 13-16, 13-18, or
122 18, or 13-19) -19)
|Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Veo 5465  |Exhibit 13-8 No  [Veo=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3894 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
ILevel 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, Dy =4.252 + 0.0086 V,, - 0.009 L
Dr = 28.1 (pc/mifln) Dg = (pc/mifin)
LOS= D (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.403 (Exibit 13-11) D= (Exhibit 13-12)
Se= 58.7 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,= 66.1 mph (Exhibit 13-11) So= mph (Exhibit 13-12)
= 60.7 mph (Exhibit 13-13) = mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 7-Bet On Ramps
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [1Des.(N) [ Planning Data
Flow Inputs
\Volume, V 5070 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 1806 /h/l Design LOS
P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 65.7 mph
D=v_ /S 275 mitn | mph
=V i
p peimii = Ib=v /s pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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Seg 8_2040AM_Build 1_SB

Job: SW 10th Street SIMR
Analyst: AECOM

Location: Seg 8: 1-95 Southbound On-Ramp from SW 10th Street EB & WB
Analysis Period:  AM Peak Hour
Analysis Year: 2040 Build 1
5,070 » 6,620 i
1,550/
PHF = 0.95
Vi = 6,620 vph
vV, = 1,550 vph
V= 5,070
Upstream Freeway Tr % = 3%
Ramp Tr % = 2%
Downstream Freeway Tr % = 3%
Freeway fuy =  1/(1+P(E-1)+Pg(Er-1)) = 0.985
Ramp fyy = 1/(1+P(E+-1)+Pr(Er-1)) = 0.9901
flat terrain E; = 1.5 -
RV % = 0
Driver Population adj. fp = 1.000
V= =Vv/(PHF)(fo)(fp) = 7,073 pc/h
V.= =v/(PHF)(fuv)(fe) = 1,648 pc/h
Vi= =v/(PHF)(fo)(fp) = 5,417 pc/h
No. lanes upstream of ramp N = 3

No.Ln Capacity Check (see Exhibits 25-3 and 25-7): Maximum  Actual

4 Fwy downstream of ramp (assume 70 mph free-flow speed) : 9,600 7,073
3 Fwy upstream of ramp (assume 70 mph free-flow speed) = 7,200 5,417
1 Capacity on On-Ramp (assume 45 mph free-flow speed) = 2,100 1,648
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 9-Bet 10th & Exit to Exp
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 6620 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/(PHF x N xf,, xf ) 1768 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 66.3 mph
D=v_ /S 26.7 mitn | mph
=V i
p peimii = Ib=v /s pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel 1-95 SB
Agency or Company AECOM Junction Seg 10- Diverge to Express
Date Performed Jurisdiction
Analysis Time Period AM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes On Acceleration Lane Length, L, Yes [1On
INo ] off Deceleration Lane Length Ly 300 No o
Freeway Volume, Vi 6620
Ly = 4500 ft Ramp Volume, Vg 950 Lgoun = ft
v, = 1550 veh/h Freeway Free-Flow Speed, S, 70.0 V, = veh/h
Ramp Free-Flow Speed, Sg, 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Ve\fflhr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 6620 0.95 Level 3 0 0.985 1.00 7073
Ramp 950 0.92 Level 2 0 0.990 1.00 1043
UpStream 1550 0.92 Level 2 0 0.990 1.00 1702
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vip =V * (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Peo = 0.436 using Equation (Exhibit 13-7)
127 pc/h V= 3672 pc/h
30rV, e pc/h (Equation 13-14 or 13-17) Vs 0rV, s 1700 pc/h (Equation 13-14 or 13-17)
IsVy0rV, ., >2,700 pc/h? [JYes [[INo Is V5 0rV, 5, >2,700 pc/h? [] Yes No
IsVyorV, 2, >15*V,2 [JYes [INo IsVy0rV, 5 >1.5*V,,2 []Yes No
It Yes,V, , = 1p3c_/1hg()Equat|on 13-16, 13-18, or If Yes\V, , = 1pgc)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 7073 Exhibit 13-8 9600 No
Vo Exhibit 13-8 Veo =VE-Vg| 6030 Exhibit 13-8 9600 No
Vi 1043 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
A Exhibit 13-8| Vi, 3672 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dgr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D = (pc/mifln) Dz=  36.3 (pc/mi/ln)
LOS = (Exhibit 13-2) LOS= E (Exhibit 13-2)
Speed Determination Speed Determination
Mg = (Exibit 13-11) D, = 0.392 (Exhibit 13-12)
Se= mph (Exhibit 13-11) Sp= 59.0 mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= 74.8 mph (Exhibit 13-12)
= mph (Exhibit 13-13) = 64.9 mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 11-Bet Off Exp Off Sample
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5670 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f,, xf ) 15714 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 68.9 mph
D=v_ /S 22.0 mitn | mph
=V i
p peimii = Ib=v /s pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P

Copyright © 2016 University of Florida, All Rights Reserved

2040 Build 1 Freeway HCS Operational Analysis

HCS 2010™  Version 6.90

Appendix K

Generated: 5/26/2019

1:13 AM



Seg 12: 2040AM_Build 1_SB

Job: SW 10th Street SIMR
Analyst: AECOM

4,620

Location: Seg 12: 1-95 SB Off-Ramp to Sample Road EB & WB
Analysis Period:  AM Peak Hour
Analysis Year: 2040 Build 1
> 5670 >
\ 1,050
PHF = 0.95
Vi = 5,670 vph
vV, = 1,050 |vph
V= 4,620
Upstream Freeway Tr % = 3%
Ramp Tr %= 2%
Downstream Freeway Tr % = 3%

Freeway fyy = 1/(1+P(Er-1)+Pr(Er-1)) = 0.985
Ramp fyy = 1/(1+P(Er-1)+Pr(Er-1)) = 0.9901

flat terrain E; = 1.5
RV % = 0
Driver Population adj. fp = 1.000

Vie= =v/(PHF)(fuv)(fp) = 6,058 pc/h

V, = =v/(PHF)(fv)(fp) = 1,116 pc/h

Vs= =v{/(PHF)(f.)(fp) = 4,936 pc/h

No. lanes upstream of ramp N = E

Average Freeway Density Upstream of Diverge (see Equation 13-26):

D =0.0175 (V;/N) = 26.5 pc/in
LOS in the Diverge Area (from Density and Exhibit 13-2) =
Cc
No. Ln Capacity Check (see Exhibits 13-2, 13-8 and 13.10) Maximum
4 Fwy upstream of ramp (assume 70 mph free-flow speed) = 9,600
3 Fwy downstream of ramp (assume 70 mph free-flow speed) = 7,200
1 Capacity on Off-Ramp (assume 45 mph free-flow speed) = 2,100

Actual LOS F?
6,058 No
4,936 No
1,116 No
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 13-Bet Off & On Ramps
Date Performed Jurisdiction
IAnalysis Time Period AM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 4620 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f, x f ) 1645 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 67.7 mph
D=v_ /S 24.3 mitn | mph
=V i
p et b=y /s pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Qnglrz/st /Compan AECOM Freeway/Dir of Travel [-95 SB
gency pany \Weaving Segment Location Seg 14- Bet Sample & Copans
Pate Performed Analysis Year 2040 Build 1
Analysis Time Period AM y
Project Description SW 10th Street SIMR
[inputs
\Weaving configuration One-Sided
\Weaving number of lanes, N 4 E?zfen\:v:\ntrxi?mum speed. S Freew?g
\Weaving segment length, Lg 2520ft y . P $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cig 2400
Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr f fo v (pc/h)
FF 3915 0.95 3 0 1.5 1.2 0.985 1.00 4183
RF 1970 0.92 2 0 1.5 1.2 0.990 1.00 2163
R 705 0.92 2 0 15 1.2 0.990 1.00 774
RR 0 0.95 0 0 15 1.2 1.000 1.00 0
NW 4183 = 7120
Viv 2937
R 0.412
Configuration Characteristics
Minimum maneuver lanes, Ny, 2 lc |Minimum weaving lane changes, LC,,, Ich
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, Ic/h
Minimum RF lane changes, LCy. 1lc/pc |Non-weaving lane changes, LCuw Ic/h
Minimum FR lane changes, LC,, 1lc/pc |Total lane changes, LC,,, Ic/h
Minimum RR lane changes, LCqq Ic/pc [Non-weaving vehicle index, 1, 893
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7029 veh/h Weav?ng intensity factor, W
Weaving segment capacity, c,, 5732 veh/h Weaving segment speed, S mph
Weaving segment v/c ratio 1.226 Average weaving speed, S, mph
Weaving segment density, D pc/mi/in |Average non-weaving speed, Sy, mph
Level of Service, LOS F [Maximum weaving length, L, 6822 ft
[Notes
E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 1-Bet Hillsboro & Palmetto
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5150 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N xf, xf ) 1376 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 69.6 mph
D=v_ /S 19.8 mitn | mph
=V X
p peimii = Ib=v /s pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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FREEWAY WEAVING WORKSHEET
General Information Site Information
Qnglrz/st /Compan AECOM Freeway/Dir of Travel 195/SB
gency pany \Weaving Segment Location Seg 2-Bet On from Exp & Off
Pate Performed Analysis Year 2040 Build 1
Analysis Time Period PM y
Project Description SW 10th Street SIMR
[inputs
\Weaving configuration Two-Sided
\Weaving number of lanes, N 4 E?zfen\:v:\ntrxi?mum speed. S Freew?g
\Weaving segment length, Lg 5200ft y . P $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cie, 2400
Terrain type Level
Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr f fp v (pc/h)
FE 4010 0.95 3 0 1.5 1.2 0.985 1.00 4284
RF 1460 0.92 2 0 1.5 1.2 0.990 1.00 1603
R 1140 0.92 2 0 15 1.2 0.990 1.00 1252
RR 130 0.92 2 0 15 1.2 0.990 1.00 143
NW 7139 = 7282
Viv 143
R 0.020
Configuration Characteristics
Minimum maneuver lanes, Ny, 0lc |Minimum weaving lane changes, LC,,, 429 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 1097 Ic/h
Minimum RF lane changes, LC 0lc/pc [Non-weaving lane changes, LC,,, 3281 Ic/h
Minimum FR lane changes, LC 0lc/pc |Total lane changes, LC, 4378 Ic/h
Minimum RR lane changes, LCqq 3lc/pc [Non-weaving vehicle index, |, 2599
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7189 veh/h Weav?ng intensity factor, W 0.197
Weaving segment capacity, c,, 9245 veh/h Weaving segment speed, S 58.2 mph
Weaving segment v/c ratio 0.778 Average weaving speed, S, 60.9 mph
Weaving segment density, D 31.3 pc/mi/in |Average non-weaving speed, Sy, 58.2 mph
Level of Service, LOS D |Maximum weaving length, Ly, 5909 ft
[Notes
E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 3-Bet Off & On Ramp
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5470 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 1948 /h/l Design LOS
P Hv o peinvin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 63.5 mph
D=v_ /S 30.7 mitn | mph
=V X
p peimii = Ib=v /s pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel 1-95 SB
Agency or Company AECOM Junction Seg 4-Diverge to SW 10th St
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [JoOn Acceleration Lane Length, L, Yes on
No ] off Deceleration Lane Length Ly 200 CINo o
Freeway Volume, Ve 5470
Ly = ft Ramp Volume, Vg 1500 Lgoun = 1200 ft
v = vehih Freeway Free-Flow Speed, S, 70.0 V, = 1720 veh/h
u Ramp Free-Flow Speed, Scq 45.0
Conversion to pc/h Under Base Conditions
v , -
(pcih) (Veh/h) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 5470 0.95 Level 3 0 0.985 1.00 5844
Ramp 1500 0.92 Level 2 0 0.990 1.00 1647
UpStream
DownStream 1720 0.92 Level 2 0 0.990 1.00 1888
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Via =V (Pey) Vi =Vr * (Vg - VRIPrp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Peo = 0.538 using Equation (Exhibit 13-7)
12° pc/h V,, = 3906 pc/h
30rV, e pc/h (Equation 13-14 or 13-17) Vs 0rV, s 1938 pc/h (Equation 13-14 or 13-17)
IsVy0rV, ., >2,700 pc/h? [JYes [[INo Is V5 0rV, 5, >2,700 pc/h? [] Yes No
IsVyorV, 2, >15*V,2 [JYes [INo IsVy0rV, 5 >1.5*V,,2 []Yes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V,, 13:19) IfYes,Vip 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 5844 Exhibit 13-8 7200 No
Veo Exhibit 13-8 Veo =VEg-Vg| 4197 Exhibit 13-8 7200 No
Vi 1647 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
A Exhibit 13-8| Vi, 3906 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dgr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D = (pc/mifln) Dz=  36.0 (pc/mi/ln)
LOS = (Exhibit 13-2) LOS= E (Exhibit 13-2)
Speed Determination Speed Determination
M, = (Exibit 13-11) D, = 0.446 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sg=  57.5mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= 73.1 mph (Exhibit 13-12)
= mph (Exhibit 13-13) = 61.9 mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 5-Bet Off & On Ramps
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 3970 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, xf ) 1414 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 69.5 mph
D=v_ /S 204 mitn | mph
=V X
p peimii = Ib=v /s pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst Freeway/Dir of Travel 1-95 SB
Agency or Company AECOM Junction Seg 6-Merge from Hillsboro E&W
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 3 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes []On ,
Acceleration Lane Length, L, 1100 [IYes 10n
[INo Off Deceleration Lane Length L, No Cow
Freeway Volume, V¢ 3970
Loy = 1200 ft Ramp Volume, Vg 1720 Lgoun = ft
Freeway Free-Flow Speed, S 70.0 _
vV, = 1500 veh/h FF Vp = veh/h
Ramp Free-Flow Speed, S¢ 50.0
IConversion to pc/h Under Base Conditions
(pc/h) (Ve\é/hr) PHF Terrain %Truck %Rv fov fp v = V/PHF x f,, X fp
Freeway 3970 0.95 Level 3 0 0.985 1.00 4242
Ramp 1720 0.92 Level 2 0 0.990 1.00 1888
UpStream 1500 0.92 Level 2 0 0.990 1.00 1647
DownStream
Merge Areas Diverge Areas
|[Estimation of v, |Estimation of v,
- Via = Ve (Prw) _ Viz = Vg * (Ve - VR)Pep
Q= 2013.22 (Equation 13-6 or 13-7) Lo = (Equation 13-12 or 13-13)
Pev = 0.557 using Equation (Exhibit 13-6) Py = using Equation (Exhibit 13-7)
V,, = 2363 pc/h V,, = oc/h
V;0rV, 116;7)9 pc/h (Equation 13-14 or 13- V30V, o pc/h (Equation 13-14 or 13-17)
Is VyorV, 4, >2,700 pch? [ Yes [¥INo Is VyorV, 5, >2,700 pch? [ Yes [[]No
IsVi0rV, a0 >15%V,,/2 Yes [INo IsVy0rV, qa0>15%*V,,/2 [yes [] N.o
if Yes V.. = 2424 pc/h (Equation 13-16, 13- If Yes,V, ,, = 12043 (Equation 13-16, 13-18, or
122 18, or 13-19) -19)
|Capacity Checks |Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 6130 | Exhibit 13-8 No Veo = Ve - Vg Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4312 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
ILevel 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, Dy =4.252 + 0.0086 V,, - 0.009 L
Dr = 31.3 (pc/mifln) Dg = (pc/mifin)
LOS= D (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg= 0502 (Exibit 13-11) D= (Exhibit 13-12)
Se= 55.9 mph (Exhibit 13-11) Sr= mph (Exhibit 13-12)
S,=  65.3mph (Exhibit 13-11) Sp=  mph (Exhibit 13-12)
= 58.4 mph (Exhibit 13-13) = mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 7-Bet On Ramps
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5690 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 2026 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 62.1 mph
D=v_ /S 32.6 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P

Copyright © 2016 University of Florida, All Rights Reserved

2040 Build 1 Freeway HCS Operational Analysis

HCS 2010™  Version 6.90

Appendix K

Generated: 5/26/2019

1:04 AM



Seg 8_2040PM_Build 1_SB

Job: SW 10th Street SIMR
Analyst: AECOM

Location: Seg 8: 1-95 Southbound On-Ramp from SW 10th Street EB & WB
Analysis Period:  PM Peak Hour
Analysis Year: 2040 Build 1
5,690 » 7,250 i
1,560/
PHF = 0.95
Vi = 7,250 vph
vV, = 1,560 vph
V= 5,690
Upstream Freeway Tr % = 3%
Ramp Tr % = 2%
Downstream Freeway Tr % = 3%
Freeway fuy =  1/(1+P(E-1)+Pg(Er-1)) = 0.985
Ramp fyy = 1/(1+P(E+-1)+Pr(Er-1)) = 0.9901
flat terrain E; = 1.5 -
RV % = 0
Driver Population adj. fp = 1.000
V= =Vv/(PHF)(fo)(fp) = 7,746 pc/h
V,=  =v/(PHF)f)(f)= | 1,659 pclh
Vi=  =v/(PHF)f)(f)= | 6,079 pelh
No. lanes upstream of ramp N = 3

No.Ln Capacity Check (see Exhibits 25-3 and 25-7): Maximum  Actual

4 Fwy downstream of ramp (assume 70 mph free-flow speed) : 9,600 7,746
3 Fwy upstream of ramp (assume 70 mph free-flow speed) = 7,200 6,079
1 Capacity on On-Ramp (assume 45 mph free-flow speed) = 2,100 1,659
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 9-Bet 10th & Exit to Exp
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 7250 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x ., x f ) 1937 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 63.7 mph
D=v_ /S 30.4 mitn | mph
=V X
p peimii = Ib=v /s pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst Freeway/Dir of Travel 1-95 SB
Agency or Company AECOM Junction Seg 10- Diverge to Express
Date Performed Jurisdiction
Analysis Time Period PM Analysis Year 2040 Build 1
Project Description  SW 10th Street SIMR
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 4 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Yes On Acceleration Lane Length, L, Yes [1On
INo ] off Deceleration Lane Length Ly 300 No o
Freeway Volume, V 7250
Ly = 4500 ft Ramp Volume, Vg 770 Lgoun = ft
v, = 1560 veh/h Freeway Free-Flow Speed, S, 70.0 V, = veh/h
Ramp Free-Flow Speed, Sg, 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Ve\fflhr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 7250 0.95 Level 3 0 0.985 1.00 7746
Ramp 770 0.92 Level 2 0 0.990 1.00 845
UpStream 1560 0.92 Level 2 0 0.990 1.00 1713
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vi = Ve (Pey) Vip =V * (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = using Equation (Exhibit 13-6) Peo = 0.436 using Equation (Exhibit 13-7)
127 pc/h V= 3854 pc/h
30rV, e pc/h (Equation 13-14 or 13-17) Vs 0rV, s 1946 pc/h (Equation 13-14 or 13-17)
IsVy0rV, ., >2,700 pc/h? [JYes [[INo Is V5 0rV, 5, >2,700 pc/h? [] Yes No
IsVyorV, 2, >15*V,2 [JYes [INo IsVy0rV, 5 >1.5*V,,2 []Yes No
It Yes,V, , = 1p3c_/1hg()Equat|on 13-16, 13-18, or If Yes\V, , = 1pgc)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 7746 Exhibit 13-8 9600 No
Vo Exhibit 13-8 Veo =Ve-Vg| 6901 Exhibit 13-8 9600 No
Vi 845 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
A Exhibit 13-8| Vi, 3854 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dgr =5.475+0.00734 v 5 + 0.0078 V,, - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D = (pc/mifln) Dz=  38.0 (pc/mi/ln)
LOS = (Exhibit 13-2) LOS= E (Exhibit 13-2)
Speed Determination Speed Determination
Mg = (Exibit 13-11) D, = 0.374 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sk=  59.5mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= 73.9 mph (Exhibit 13-12)
= mph (Exhibit 13-13) = 65.3 mph (Exhibit 13-13)
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 11-Bet Off Exp Off Sample
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 6480 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 4 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 1731 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 66.7 mph
D=v_ /S 25.9 mitn | mph
=V 5
p peimii = Ib=v /s pc/mifin
LOS C .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density . .
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P
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Seg 12: 2040PM_Build 1_SB

Job: SW 10th Street SIMR
Analyst: AECOM

5,170

Location: Seg 12: 1-95 SB Off-Ramp to Sample Road EB & WB
Analysis Period:  PM Peak Hour
Analysis Year: 2040 Build 1
> 6,480 >
\ 1,310
PHF = 0.95
Vi = 6,480 vph
vV, = 1,310|vph
V= 5,170
Upstream Freeway Tr % = 3%
Ramp Tr %= 2%
Downstream Freeway Tr % = 3%

Freeway fyy = 1/(1+P1(E+-1)+Pgr(Er-1)) = 0.985
Ramp fyy = 1/(1+P1(E+-1)+Pgr(Er-1)) = 0.9901

flat terrain E; = 1.5
RV % = 0
Driver Population adj. fp = 1.000

V= =Vl (PHF)(f)(fp) = 6,923 pc/h

Ve=  =v/(PHF)(fuw)(fe) = 1,393 pc/h

Vi= =Vf/(PHF)(va)(fP) = 5,524 pc/h

No. lanes upstream of ramp N = E

Average Freeway Density Upstream of Diverge (see Equation 13-26):

D=0.0175 (Vi/N)=  30.3 pclin

LOS in the Diverge Area (from Density and Exhibit 13-2) =
D

No. Ln Capacity Check (see Exhibits 13-2, 13-8 and 13.10) Maximum

4 Fwy upstream of ramp (assume 70 mph free-flow speed) = 9,600
3 Fwy downstream of ramp (assume 70 mph free-flow speed) = 7,200
1 Capacity on Off-Ramp (assume 45 mph free-flow speed) = 2,100

Actual LOS F?
6,923 No
5,524 No
1,393 No
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst Highway/Direction of Travel 1-95 SB
IAgency or Company AECOM From/To Seg 13-Bet Off & On Ramps
Date Performed Jurisdiction
IAnalysis Time Period PM Analysis Year 2040 Build 1
Project Description SW 10th Street SIMR
Oper.(LOS) [IDes.(N) []Planning Data
Flow Inputs
\Volume, V 5170 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fry = VN+PL(E- 1)+ Pe(Eg-1]  0.985
Speed Inputs [calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft fw mph
Number of Lanes, N 3 fic mph
Total Ramp Density, TRD ramps/mi TRD Adjustment mph
FFS (measured) 70.0 mph FFS 70.0 mph
Base free-flow Speed, BFFS mph
[LOS and Performance Measures [Design (N)
Design (N
Operational (LOS) Pesign ()
v_=(V or DDHV)/ (PHF x N x f.,,, x f ) 1841 /h/l Design LOS
P Hv o pevin Vv, = (V or DDHV) / (PHF x N x fy, X f,) pc/h/in
S 65.2 mph
D=v_ /S 28.2 c/mi/ln © mPn
p : P D=v,/S pc/mifin
LOS D .
Required Number of Lanes, N
|[Glossary |[Factor Location
N - Number of lanes S - Speed . .
) Eg - Exhibits 11-10, 11-12 f. - Exhibit 11-8
\V - Hourly volume D - Density -~ _
E; - Exhibits 11-10, 11-11, 11-13 f. ¢ - Exhibit 11-9
v, - Flow rate FFS - Free-flow speed
. fp-Page11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow speed o
o ] LOS, S, FFS, v_ - Exhibits 11-2, 11-3
DDHYV - Directional design hour volume P

Copyright © 2016 University of Florida, All Rights Reserved

2040 Build 1 Freeway HCS Operational Analysis

HCS 2010™  Version 6.90

Appendix K

Generated: 5/26/2019

1:23 AM



FREEWAY WEAVING WORKSHEET

General Information

Site Information

Analyst .
Ager¥cy/ Company AECOM \l;\;::aﬁé/gggor;;?ﬁcation IS?:Z ?ﬁ? Bet Sample & Copans
ate Performed Analysis Year 2040 Build 1

nalysis Time Period PM
Project Description SW 10th Street SIMR
[inputs
ioaving umber of s, N T e e Frecuay
\Weaving segment length, Lg 2520ft . $ M
Freeway free-flow speed, FFS 70 mph Freeway maximum capacity, Cye, 2400

Terrain type Level
Conversions to pc/h Under Base Conditions
V/ (veh/h) PHF Truck (%) | RV (%) E; Eg fy fo v (pc/h)

FF 4430 0.95 3 0 1.5 1.2 0.985 1.00 4733

RF 1580 0.92 2 0 1.5 1.2 0.990 1.00 1735

R 740 0.92 2 0 1.5 1.2 0.990 1.00 812

RR 0 0.95 0 0 1.5 1.2 1.000 1.00 0

NW 4733 = 7280
Viv 2547

R 0.350
Configuration Characteristics
Minimum maneuver lanes, Ny, 2 lc |Minimum weaving lane changes, LC,,, Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, Ic/h
Minimum RF lane changes, LC 11c/c |Non-weaving lane changes, LC,,, lc/h
Minimum FR lane changes, LC., 1lc/pc |Total lane changes, LC,. Ic/h
Minimum RR lane changes, LCqq Ic/pc [Non-weaving vehicle index, 1, 1055
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 7185 veh/h |Weaving intensity factor, W
Weaving segment capacity, c,, 6758 veh/h Weaving segment speed, S mph
Weaving segment v/c ratio 1.063 Average weaving speed, S, mph
Weaving segment density, D pc/mi/in |Average non-weaving speed, Sy, mph
Level of Service, LOS F [Maximum weaving length, L, 6125 ft

[Notes

hapter 13, "Freeway Merge and Diverge Segments".
. For volumes that exceed the weaving segment capacity, the level of service is "F".

E. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
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