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No Build N/A N/A -- -- -- N/A N/A - - - o o o o o o o o o o o o o o o o o o o o - - - - o o o o o $0

6-Lane w/HOV - Option A o o ++ ++ ++ ++ ++ + ++ + + + + + + - - - - - - - - - - ++ ++ + ++ + + ++ ++ ++ ++ ++ ++ ++ +

$3,392 to 
$3,668 M

6-Lane w/HOV - Option K o o ++ ++ ++ ++ ++ + ++ + + + + + + -- -- -- -- -- -- -- -- -- -- ++ ++ + ++ + + ++ ++ ++ -- -- -- -- --

$5,440 to 
$5,538 M

6-Lane w/HOV - Option L o o ++ ++ ++ ++ ++ + ++ + + + + + + -- -- -- -- -- -- -- -- -- -- ++ ++ + ++ + + ++ ++ ++ - - - - -

$3,932 to 
$4,012 M

PA Option A w/refinements o o ++ ++ ++ ++ ++ + ++ + + + + + + - - - - - - - - - - ++ ++ + ++ + ++ ++ ++ ++ ++ ++ ++ ++ +
$3,419 M

SUMMARY OF ALTERNATIVE ANALYSIS PROCESS
The Trans-Lake Study (released 1998-1999) evaluated No Build, 4-Lane, 6-Lane and 8-Lane configurations with multiple cross lake options (including bored tunnels below lake level, sunken tunnels on the lake bottom, floating tunnels below lake surface, floating bridge on lake surface, fixed 
bridges above lake surface, and other considerations such a surface ferry, traffic demand management, fixed rail options, and others).  The Trans-Lake Study screening phase determined that the type of cross lake structure should be a floating bridge and that the 4-lane, 6-Lane w/HOV, and 8-
Lane w/HOV configurations should be the alternatives for further evaluation during the EIS Initiation and Alternative Screening phase.  Recommendations from the EIS Initiation phase determined to further evaluate the No-Build, 4-Lane, and 6-Lane alternatives as part of the Draft EIS phase.  
The evaluation of new corridors, lake crossing methods, and the 8-Lane w/HOV alternatives would not be carried forward.  In August 2006, the Draft EIS was released.  The outcome from the Draft EIS phase included a determination by then Gov. Gregoire that the 6-Lane Alternative was 
identified as "best serving needs of regional transportation system".  In spring 2007, ESSB 6099 passed establishing a mediation process for evaluation of 12 alternatives (Options A thru L), the basis of each being a 6-lane w/HOV configuration.  In February 2008, mediation determined that 
Options A, K and L (with various sub-options for each) would be carried forward and evaluated within a Supplemental Draft EIS.  Option A was similar to the existing configuration but with four general purpose lanes and two HOV lanes.  Option K included a new single-point urban interchange 
(SPUI) located under the SR 520 highway including a tunnel crossing beneath the Montlake Cut (for northbound leg of SPUI).  Option L also included a SPUI interchange with alignments similar to Option K but with interchange ramps located above SR 520 and crossing the Montlake Cut on a 
diagonal aligned bascule bridge.  In May 2009, ESHB 2211 was approved establishing a legislative workgroup to further develop options, consider project financing recommendations, and other related responsibilities. In November 2009, the work group provided recommendations that Option 
A (with various modifications) be carried forward to the legislature and the Govenor as the preferred 6-lane alternative.  In June 2011, the Final EIS was released with Option A (with various modifications) identified as the Preferred Alternative.  In 2010, ESSB 6392 passed which required that 
specific areas and elements of the Preferred Alternative be further refined through a multi-agency process.  More specifically, two separate workgroups were formed to develop further design refinements, but only within the conditions established within the SDEIS.  One workgroup included City 
of Seattle, King County, U of W, Sound Transit, WSDOT and others to consider design refinements to transit connections within the PA.  The second workgroup included King County Metro, Sound Transit, and WSDOT to consider study options for High Capacity Transit through the SR 520 
corridor.  On August 4, 2011, the FHWA signed the Record of Decision selecting the Preferred Alternative for construction.

Performance Trade-Offs Discussion and Recommended Preferred Alternative

Alternatives listed above align with the alternatives evaluated in the Final Environmental Impact Statement (FEIS).   Options A, K and L are similar for addressing Baseline Needs.  Primary differences for scores listed above for Options A, K, L  and the Preferred Alternative (PA) are related to 
Contextual Needs primarily associated with land use (Built and Natural), sustainability, and cost.  See below for summary of alternative analysis process used for each of the various environmental documentation phases including Trans-Lake Study phase, EIS Initiation phase, Draft EIS phase, 
Supplemental Draft EIS phase, and Final EIS phase, including processes followed for developing community and stakeholder support.
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Alternatives Comparison Table - (SR 520, Montlake To Lake Washington - I/C and Bridge Replacement)

Land Use / BuiltMobilitySafety - Seismic 
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‐ Impact
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SR 520, MONTLAKE TO LAKE WASHINGTON 
I/C AND BRIDGE REPLACEMENT 
DESIGN ANALYSIS #5 (EB SR 520 ON-RAMP @ MONTLAKE BLVD - DXEI) 
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General Information General Information
Project description: Project description:
Analyst: Date: Area type: Analyst: Date: Area type:
First year of analysis: 2011 First year of analysis: 2011 Total length of freeway segments for Study Period (mi): 0.000
Last year of analysis: 2030 Last year of analysis: 2030
Crash Data Description Site Description
Freeway segments Segment crash data available? No First year of crash data: Freeway Segments

Project-level crash data available? No Last year of crash data: Number Lanes Study Period Study Period Description
Ramp segments Segment crash data available? No First year of crash data: Length (mi)

Project-level crash data available? No Last year of crash data: 1 0 0.000 0
Ramp terminals Segment crash data available? No First year of crash data: 2 0 0.000 0

Project-level crash data available? No Last year of crash data: 3 0 0.000 0
Estimated Crash Statistics 4 0 0.000 0
Crashes for Entire Facility Total K A B C PDO 5 0 0.000 0

Estimated number of crashes during Study Period, crashes: 128.7 0.9 2.8 14.5 32.0 78.6 6 0 0.000 0
Estimated average crash freq. during Study Period, crashes/yr: 6.4 0.0 0.1 0.7 1.6 3.9 7 0 0.000 0
Crashes by Facility Component Nbr. Sites Total K A B C PDO 8 0 0.000 0

Freeway segments, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 9 0 0.000 0
Ramp segments, crashes: 3 128.7 0.9 2.8 14.5 32.0 78.6 10 0 0.000 0
Crossroad ramp terminals, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 11 0 0.000 0
Crashes for Entire Facility by Year Year Total K A B C PDO 12 0 0.000 0

Estimated number of crashes during 2011 6.4 0.0 0.1 0.7 1.6 3.9 13 0 0.000 0
the Study Period, crashes: 2012 6.4 0.0 0.1 0.7 1.6 3.9 14 0 0.000 0

2013 6.4 0.0 0.1 0.7 1.6 3.9 15 0 0.000 0
2014 6.4 0.0 0.1 0.7 1.6 3.9 16 0 0.000 0
2015 6.4 0.0 0.1 0.7 1.6 3.9 17 0 0.000 0
2016 6.4 0.0 0.1 0.7 1.6 3.9 18 0 0.000 0
2017 6.4 0.0 0.1 0.7 1.6 3.9 19 0 0.000 0
2018 6.4 0.0 0.1 0.7 1.6 3.9 20 0 0.000 0
2019 6.4 0.0 0.1 0.7 1.6 3.9 Ramp Segments
2020 6.4 0.0 0.1 0.7 1.6 3.9 Number Study Period Number Study Period
2021 6.4 0.0 0.1 0.7 1.6 3.9 Description Description
2022 6.4 0.0 0.1 0.7 1.6 3.9 1 DXEI 10+56.52 to 12+43.36 21 0
2023 6.4 0.0 0.1 0.7 1.6 3.9 2 DXEI 12+43.36 to 16+44.69 22 0
2024 6.4 0.0 0.1 0.7 1.6 3.9 3 DXEI 16+44.69 to 23+29.80 23 0
2025 6.4 0.0 0.1 0.7 1.6 3.9 4 0 24 0
2026 6.4 0.0 0.1 0.7 1.6 3.9 5 0 25 0
2027 6.4 0.0 0.1 0.7 1.6 3.9 6 0 26 0
2028 6.4 0.0 0.1 0.7 1.6 3.9 7 0 27 0
2029 6.4 0.0 0.1 0.7 1.6 3.9 8 0 28 0
2030 6.4 0.0 0.1 0.7 1.6 3.9 9 0 29 0
2031 10 0 30 0
2032 11 0 31 0
2033 12 0 32 0
2034 13 0 33 0

Distribution of Crashes for Entire Facility 14 0 34 0

15 0 35 0
Total K A B C PDO 16 0 36 0

Multiple vehicle Head-on crashes: 0.3 0.0 0.0 0.0 0.1 0.2 17 0 37 0
Right-angle crashes: 0.2 0.0 0.0 0.0 0.1 0.1 18 0 38 0
Rear-end crashes: 18.4 0.1 0.4 2.3 5.1 10.4 19 0 39 0
Sideswipe crashes: 7.8 0.0 0.1 0.4 0.9 6.3 20 0 40 0
Other multiple-vehicle crashes: 3.5 0.0 0.1 0.4 1.0 1.9 Crossroad Ramp Terminals
   Total multiple-vehicle crashes: 30.2 0.2 0.6 3.2 7.2 19.0 Number Config. Control Study Period Description

Single vehicle Crashes with animal: 0.4 0.0 0.0 0.0 0.1 0.3
Crashes with fixed object: 77.7 0.5 1.5 8.1 17.8 49.7 1 0 0 0
Crashes with other object: 2.0 0.0 0.0 0.2 0.4 1.4 2 0 0 0
Crashes with parked vehicle: 1.2 0.0 0.0 0.1 0.3 0.7 3 0 0 0
Other single-vehicle crashes 17.3 0.2 0.5 2.9 6.2 7.5 4 0 0 0
   Total single-vehicle crashes: 98.6 0.7 2.2 11.3 24.7 59.6 5 0 0 0

Total crashes: 128.7 0.9 2.8 14.5 32.0 78.6 6 0 0 0

Crash Type Crash Type Category

Output Summary

SR 520, Montlake To Lk Wash I/C and Br Replacement (DXEI EB OnRmp @ Mntlk) - Option A
jh 11/14/2016 Urban

Estimated Number of Crashes During the Study Period

Evaluation Site Summary

SR 520, Montlake To Lk Wash I/C and Br Replacement (DXEI EB OnRmp @ Mntlk) - Option A
jh 11/14/2016 Urban

haukapj
Typewritten Text
Eastbound On-ramp from Montlake Blvd (DXEI) - Option A

haukapj
Typewritten Text
Predicted cpy (1 year)              0.05     0.14     0.73     1.6      3.93

haukapj
Typewritten Text
Fatal (K) + Serious Injury (A) = 0.19 cpy



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5

      (View results in Column CJ) (View results in Advisory Messages)
Basic Roadway Data
Number of through lanes (n): 2 2 2
Ramp segment description: DXEI 10+56.5DXEI 12+43.3DXEI 16+44.69 to 23+29.80
Segment length (L), mi: 0.04 0.08 0.13
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance Entrance
Type of control at crossroad ramp terminal: Signal Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: No In Seg. In Seg.
Curve radius (R1), ft: 119 2929
Length of curve (Lc1), mi: 0.02 0.13
Length of curve in segment (Lc1,seg), mi: 0.02 0.13
Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.04 0.12

2 Horizontal curve?: In Seg. No
Curve radius (R2), ft: 100
Length of curve (Lc2), mi: 0.05
Length of curve in segment (Lc2,seg), mi: 0.05
Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.06

3 Horizontal curve?: In Seg.
Curve radius (R3), ft: 119
Length of curve (Lc3), mi: 0.01
Length of curve in segment (Lc3,seg), mi: 0.01
Ramp-mile of beginning of curve in direction of travel (X3), mi: 0.11

4 Horizontal curve?: No
Curve radius (R4), ft:
Length of curve (Lc4), mi:
Length of curve in segment (Lc4,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:
Length of curve (Lc5), mi:
Length of curve in segment (Lc5,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data
Lane width (Wl), ft: 11.5 11.5 11.5
Right shoulder width (Wrs), ft: 4 4 4
Left shoulder width (Wls), ft: 2 2 2
Presence of lane add or lane drop by taper: No No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:
Roadside Data
Presence of barrier on right side of roadway: No No Yes

1 Length of barrier (Lrb,1), mi: 0.1
Distance from edge of traveled way to barrier face (Woff,r,1), ft: 4

2 Length of barrier (Lrb,2), mi:
Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:
Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear
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Distance from edge of traveled way to barrier face (Woff,r,4), ft:
5 Length of barrier (Lrb,5), mi:

Distance from edge of traveled way to barrier face (Woff,r,5), ft:
Presence of barrier on left side of roadway: No Yes Yes

1 Length of barrier (Llb,1), mi: 0.04 0.13
Distance from edge of traveled way to barrier face (Woff,l,1), ft: 2 2

2 Length of barrier (Llb,2), mi:
Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:
Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:
Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:
Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:
Ramp Ramp exit in segment? (If yes, indicate type.): No No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:
Weaving Weave section in collector-distributor road segment?:
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011
 (enter data only for those years for which 2012
  it is available, leave other years blank) 2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,fi) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,fi) 2012

2013
2014

1430014300

14300

14300

14300 14300
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2015
Count of Property-Damage-Only (PDO) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,pdo) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,pdo) 2012

2013
2014
2015

Advisory Messages

Variable Limits
Number of through lanes (n): 2 2 2 2 2
Length of curve in segment (Lc1,seg), mi: 0.04 0.02 0.13 0 0
Length of curve in segment (Lc2,seg), mi: 0.04 0.05 0.13 0 0
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Length of curve in segment (Lc3,seg), mi: 0.04 0.01 0.13 0 0
Length of curve in segment (Lc4,seg), mi: 0.04 0.08 0.13 0 0
Length of curve in segment (Lc5,seg), mi: 0.04 0.08 0.13 0 0
Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04 0.08 0.13 0.3 0.3
Length of entrance s-c lane in segment (Len,seg), mi: 0.04 0.08 0.13 0.19 0.19
Length of exit s-c lane in segment (Lex,seg), mi: 0.04 0.08 0.13 0.19 0.19
Length of weaving section in segment (Lwev,seg), mi: 0.04 0.08 0.13 0.3 0.3
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Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3 Segment 4
    SV = single-vehicle model

Crash Modification Factors
Fatal-and-Injury Crash CMFs
Horizontal curve (CMF1,w,x,y,fi): MV 1.000 4.539 1.013

SV 1.000 11.931 1.041
Lane width (CMF2, w,x,y,fi): MV SV 1.121 1.121 1.121
Right shoulder width (CMF3,w,x,y,fi): MV SV 1.241 1.241 1.241
Left shoulder width (CMF4,w,x,y,fi): MV SV 1.114 1.114 1.114
Right side barrier (CMF5,w,x,y,fi): MV SV 1.000 1.000 1.249
Left side barrier (CMF6,w,x,y,fi): MV SV 1.000 1.162 1.323
Weaving section (CMF9,cds,ac,at,fi): MV SV

Year: 2011 1.000 1.000 1.000
2012 1.000 1.000 1.000
2013 1.000 1.000 1.000
2014 1.000 1.000 1.000
2015 1.000 1.000 1.000
2016 1.000 1.000 1.000
2017 1.000 1.000 1.000
2018 1.000 1.000 1.000
2019 1.000 1.000 1.000
2020 1.000 1.000 1.000
2021 1.000 1.000 1.000
2022 1.000 1.000 1.000
2023 1.000 1.000 1.000
2024 1.000 1.000 1.000
2025 1.000 1.000 1.000
2026 1.000 1.000 1.000
2027 1.000 1.000 1.000
2028 1.000 1.000 1.000
2029 1.000 1.000 1.000
2030 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,fi): MV 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,fi): MV SV 1.000 1.000 1.000
Property-Damage-Only Crash CMFs
Horizontal curve (CMF1,w,x,y,pdo): MV 1.000 3.476 1.009

SV 1.000 15.247 1.054
Lane width (CMF2, w,x,y,pdo): MV SV 1.000 1.000 1.000
Right shoulder width (CMF3,w,x,y,pdo): MV SV 1.109 1.109 1.109
Left shoulder width (CMF4,w,x,y,pdo): MV SV 1.053 1.053 1.053
Right side barrier (CMF5,w,x,y,pdo): MV SV 1.000 1.000 1.226
Left side barrier (CMF6,w,x,y,pdo): MV SV 1.000 1.147 1.293
Weaving section (CMF9,cds,ac,at,pdo): MV SV

Year: 2011 1.000 1.000 1.000
2012 1.000 1.000 1.000

Applicable 
Models

Study 
Period

Study 
Period

Study 
Period

Study 
Period
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2013 1.000 1.000 1.000
2014 1.000 1.000 1.000
2015 1.000 1.000 1.000
2016 1.000 1.000 1.000
2017 1.000 1.000 1.000
2018 1.000 1.000 1.000
2019 1.000 1.000 1.000
2020 1.000 1.000 1.000
2021 1.000 1.000 1.000
2022 1.000 1.000 1.000
2023 1.000 1.000 1.000
2024 1.000 1.000 1.000
2025 1.000 1.000 1.000
2026 1.000 1.000 1.000
2027 1.000 1.000 1.000
2028 1.000 1.000 1.000
2029 1.000 1.000 1.000
2030 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,pdo): MV 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,pdo): MV SV 1.000 1.000 1.000
Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,fi):
Observed crash count (N*o,w,x,mv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.033 0.348 0.180
  (Ne,w,x,mv,fi), crashes/yr: (Np,w,x,mv,fi), crashes/yr: 2012 0.033 0.348 0.180

2013 0.033 0.348 0.180
2014 0.033 0.348 0.180
2015 0.033 0.348 0.180
2016 0.033 0.348 0.180
2017 0.033 0.348 0.180
2018 0.033 0.348 0.180
2019 0.033 0.348 0.180
2020 0.033 0.348 0.180
2021 0.033 0.348 0.180
2022 0.033 0.348 0.180
2023 0.033 0.348 0.180
2024 0.033 0.348 0.180
2025 0.033 0.348 0.180
2026 0.033 0.348 0.180
2027 0.033 0.348 0.180
2028 0.033 0.348 0.180
2029 0.033 0.348 0.180
2030 0.033 0.348 0.180
2031
2032
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2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,fi):
Observed crash count (N*o,w,x,sv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.057 1.572 0.317
  (Ne,w,x,sv,fi), crashes/yr: (Np,w,x,sv,fi), crashes/yr: 2012 0.057 1.572 0.317

2013 0.057 1.572 0.317
2014 0.057 1.572 0.317
2015 0.057 1.572 0.317
2016 0.057 1.572 0.317
2017 0.057 1.572 0.317
2018 0.057 1.572 0.317
2019 0.057 1.572 0.317
2020 0.057 1.572 0.317
2021 0.057 1.572 0.317
2022 0.057 1.572 0.317
2023 0.057 1.572 0.317
2024 0.057 1.572 0.317
2025 0.057 1.572 0.317
2026 0.057 1.572 0.317
2027 0.057 1.572 0.317
2028 0.057 1.572 0.317
2029 0.057 1.572 0.317
2030 0.057 1.572 0.317
2031
2032
2033
2034

Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,pdo):
Observed crash count (N*o,w,x,mv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.067 0.533 0.348
  (Ne,w,x,mv,pdo), crashes/yr: (Np,w,x,mv,pdo), crashes/yr: 2012 0.067 0.533 0.348

2013 0.067 0.533 0.348
2014 0.067 0.533 0.348
2015 0.067 0.533 0.348
2016 0.067 0.533 0.348
2017 0.067 0.533 0.348
2018 0.067 0.533 0.348
2019 0.067 0.533 0.348
2020 0.067 0.533 0.348
2021 0.067 0.533 0.348
2022 0.067 0.533 0.348
2023 0.067 0.533 0.348
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2024 0.067 0.533 0.348
2025 0.067 0.533 0.348
2026 0.067 0.533 0.348
2027 0.067 0.533 0.348
2028 0.067 0.533 0.348
2029 0.067 0.533 0.348
2030 0.067 0.533 0.348
2031
2032
2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,pdo):
Observed crash count (N*o,w,x,sv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.072 2.519 0.391
  (Ne,w,x,sv,pdo), crashes/yr: (Np,w,x,sv,pdo), crashes/yr: 2012 0.072 2.519 0.391

2013 0.072 2.519 0.391
2014 0.072 2.519 0.391
2015 0.072 2.519 0.391
2016 0.072 2.519 0.391
2017 0.072 2.519 0.391
2018 0.072 2.519 0.391
2019 0.072 2.519 0.391
2020 0.072 2.519 0.391
2021 0.072 2.519 0.391
2022 0.072 2.519 0.391
2023 0.072 2.519 0.391
2024 0.072 2.519 0.391
2025 0.072 2.519 0.391
2026 0.072 2.519 0.391
2027 0.072 2.519 0.391
2028 0.072 2.519 0.391
2029 0.072 2.519 0.391
2030 0.072 2.519 0.391
2031
2032
2033
2034

Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.036 0.720 0.151
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.110 2.184 0.458
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.571 11.447 2.478
Possible injury crash freq. (N*e,w,x,at,C), crashes: 1.077 24.047 6.845
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.795 38.399 9.933
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.778 61.043 14.776
  Total crash frequency (N*e,w,x,at,as), crashes: 4.573 99.442 24.709
Intermediate Results
Friction-limited curve speed for curve 1 (vmax,1), ft/s: 38.5 100.7
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   Curve entry speed for curve 1 (vent,1), ft/s: 48.7 68.7
   Curve exit speed for curve 1 (vext,1), ft/s: 38.5 87.2
   Proportion of segment length with curve 1 (Pc,1): 0.250 1.000
Friction-limited curve speed for curve 2 (vmax,2), ft/s: 36.6
   Curve entry speed for curve 2 (vent,2), ft/s: 38.5
   Curve exit speed for curve 2 (vext,2), ft/s: 36.6
   Proportion of segment length with curve 2 (Pc,2): 0.625
Friction-limited curve speed for curve 3 (vmax,3), ft/s: 38.5
   Curve entry speed for curve 3 (vent,3), ft/s: 36.6
   Curve exit speed for curve 3 (vext,3), ft/s: 38.5
   Proportion of segment length with curve 3 (Pc,3): 0.125
Friction-limited curve speed for curve 4 (vmax,4), ft/s:
   Curve entry speed for curve 4 (vent,4), ft/s:
   Curve exit speed for curve 4 (vext,4), ft/s:
   Proportion of segment length with curve 4 (Pc,4):
Friction-limited curve speed for curve 5 (vmax,5), ft/s:
   Curve entry speed for curve 5 (vent,5), ft/s:
   Curve exit speed for curve 5 (vext,5), ft/s:
   Proportion of segment length with curve 5 (Pc,5):
Distance from edge of right shoulder to barrier face (Wrcb), ft: 999.000 999.000 0.750
Proportion of segment length with barrier on the right side (Prb): 0.000 0.000 0.769
Distance from edge of left shoulder to barrier face (Wlcb), ft: 999.000 0.750 0.750
Proportion of segment length with barrier on the left side (Plb): 0.000 0.500 1.000
Proportion of segment length within a weaving section (Pwev): 0.000 0.000 0.000
Proportion of segment length adjacent to speed-change lane of another ramp (Pen-ex): 0.000 0.000 0.000
Proportion of segment length adjacent to taper of lane add or drop. (Ptpr): 0.000 0.000 0.000
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011 14300 14300 14300

2012 14300 14300 14300
2013 14300 14300 14300
2014 14300 14300 14300
2015 14300 14300 14300
2016 14300 14300 14300
2017 14300 14300 14300
2018 14300 14300 14300
2019 14300 14300 14300
2020 14300 14300 14300
2021 14300 14300 14300
2022 14300 14300 14300
2023 14300 14300 14300
2024 14300 14300 14300
2025 14300 14300 14300
2026 14300 14300 14300
2027 14300 14300 14300
2028 14300 14300 14300
2029 14300 14300 14300
2030 14300 14300 14300
2031 14300 14300 14300
2032 14300 14300 14300
2033 14300 14300 14300
2034 14300 14300 14300
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General Information General Information
Project description: Project description:
Analyst: Date: Area type: Analyst: Date: Area type:
First year of analysis: 2011 First year of analysis: 2011 Total length of freeway segments for Study Period (mi): 0.000
Last year of analysis: 2030 Last year of analysis: 2030
Crash Data Description Site Description
Freeway segments Segment crash data available? No First year of crash data: Freeway Segments

Project-level crash data available? No Last year of crash data: Number Lanes Study Period Study Period Description
Ramp segments Segment crash data available? No First year of crash data: Length (mi)

Project-level crash data available? No Last year of crash data: 1 0 0.000 0
Ramp terminals Segment crash data available? No First year of crash data: 2 0 0.000 0

Project-level crash data available? No Last year of crash data: 3 0 0.000 0
Estimated Crash Statistics 4 0 0.000 0
Crashes for Entire Facility Total K A B C PDO 5 0 0.000 0

Estimated number of crashes during Study Period, crashes: 102.4 0.6 1.9 10.1 22.2 67.6 6 0 0.000 0
Estimated average crash freq. during Study Period, crashes/yr: 5.1 0.0 0.1 0.5 1.1 3.4 7 0 0.000 0
Crashes by Facility Component Nbr. Sites Total K A B C PDO 8 0 0.000 0

Freeway segments, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 9 0 0.000 0
Ramp segments, crashes: 3 102.4 0.6 1.9 10.1 22.2 67.6 10 0 0.000 0
Crossroad ramp terminals, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 11 0 0.000 0
Crashes for Entire Facility by Year Year Total K A B C PDO 12 0 0.000 0

Estimated number of crashes during 2011 5.1 0.0 0.1 0.5 1.1 3.4 13 0 0.000 0
the Study Period, crashes: 2012 5.1 0.0 0.1 0.5 1.1 3.4 14 0 0.000 0

2013 5.1 0.0 0.1 0.5 1.1 3.4 15 0 0.000 0
2014 5.1 0.0 0.1 0.5 1.1 3.4 16 0 0.000 0
2015 5.1 0.0 0.1 0.5 1.1 3.4 17 0 0.000 0
2016 5.1 0.0 0.1 0.5 1.1 3.4 18 0 0.000 0
2017 5.1 0.0 0.1 0.5 1.1 3.4 19 0 0.000 0
2018 5.1 0.0 0.1 0.5 1.1 3.4 20 0 0.000 0
2019 5.1 0.0 0.1 0.5 1.1 3.4 Ramp Segments
2020 5.1 0.0 0.1 0.5 1.1 3.4 Number Study Period Number Study Period
2021 5.1 0.0 0.1 0.5 1.1 3.4 Description Description
2022 5.1 0.0 0.1 0.5 1.1 3.4 1 DXEI 10+56.52 to 12+43.36 21 0
2023 5.1 0.0 0.1 0.5 1.1 3.4 2 DXEI 12+43.36 to 16+44.69 22 0
2024 5.1 0.0 0.1 0.5 1.1 3.4 3 DXEI 16+44.69 to 23+29.80 23 0
2025 5.1 0.0 0.1 0.5 1.1 3.4 4 0 24 0
2026 5.1 0.0 0.1 0.5 1.1 3.4 5 0 25 0
2027 5.1 0.0 0.1 0.5 1.1 3.4 6 0 26 0
2028 5.1 0.0 0.1 0.5 1.1 3.4 7 0 27 0
2029 5.1 0.0 0.1 0.5 1.1 3.4 8 0 28 0
2030 5.1 0.0 0.1 0.5 1.1 3.4 9 0 29 0
2031 10 0 30 0
2032 11 0 31 0
2033 12 0 32 0
2034 13 0 33 0

Distribution of Crashes for Entire Facility 14 0 34 0

15 0 35 0
Total K A B C PDO 16 0 36 0

Multiple vehicle Head-on crashes: 0.3 0.0 0.0 0.0 0.1 0.1 17 0 37 0
Right-angle crashes: 0.2 0.0 0.0 0.0 0.1 0.1 18 0 38 0
Rear-end crashes: 14.4 0.1 0.3 1.6 3.5 8.9 19 0 39 0
Sideswipe crashes: 6.5 0.0 0.1 0.3 0.6 5.4 20 0 40 0
Other multiple-vehicle crashes: 2.7 0.0 0.1 0.3 0.7 1.6 Crossroad Ramp Terminals
   Total multiple-vehicle crashes: 24.0 0.1 0.4 2.2 5.0 16.3 Number Config. Control Study Period Description

Single vehicle Crashes with animal: 0.3 0.0 0.0 0.0 0.1 0.3
Crashes with fixed object: 62.2 0.4 1.1 5.6 12.3 42.8 1 0 0 0
Crashes with other object: 1.6 0.0 0.0 0.1 0.3 1.2 2 0 0 0
Crashes with parked vehicle: 0.9 0.0 0.0 0.1 0.2 0.6 3 0 0 0
Other single-vehicle crashes 13.3 0.1 0.4 2.0 4.3 6.5 4 0 0 0
   Total single-vehicle crashes: 78.3 0.5 1.5 7.9 17.2 51.3 5 0 0 0

Total crashes: 102.4 0.6 1.9 10.1 22.2 67.6 6 0 0 0

Evaluation Site Summary

SR 520, Montlake To Lk Wash I/C and Br Replacement (DXEI EB OnRmp @ Mntlk) - Option B
jh 11/14/2016 Urban

Crash Type Crash Type Category

Output Summary

SR 520, Montlake To Lk Wash I/C and Br Replacement (DXEI EB OnRmp @ Mntlk) - Option B
jh 11/14/2016 Urban

Estimated Number of Crashes During the Study Period
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Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5

      (View results in Column CJ) (View results in Advisory Messages)
Basic Roadway Data
Number of through lanes (n): 2 2 2
Ramp segment description: DXEI 10+56.5DXEI 12+43.3DXEI 16+44.69 to 23+29.80
Segment length (L), mi: 0.04 0.08 0.13
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance Entrance
Type of control at crossroad ramp terminal: Signal Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: No In Seg. In Seg.
Curve radius (R1), ft: 117 2927
Length of curve (Lc1), mi: 0.02 0.13
Length of curve in segment (Lc1,seg), mi: 0.02 0.13
Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.04 0.12

2 Horizontal curve?: In Seg. No
Curve radius (R2), ft: 100
Length of curve (Lc2), mi: 0.05
Length of curve in segment (Lc2,seg), mi: 0.05
Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.06

3 Horizontal curve?: In Seg.
Curve radius (R3), ft: 117
Length of curve (Lc3), mi: 0.01
Length of curve in segment (Lc3,seg), mi: 0.01
Ramp-mile of beginning of curve in direction of travel (X3), mi: 0.11

4 Horizontal curve?: No
Curve radius (R4), ft:
Length of curve (Lc4), mi:
Length of curve in segment (Lc4,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:
Length of curve (Lc5), mi:
Length of curve in segment (Lc5,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data
Lane width (Wl), ft: 12.5 12.5 12.5
Right shoulder width (Wrs), ft: 8 8 8
Left shoulder width (Wls), ft: 4 4 4
Presence of lane add or lane drop by taper: No No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:
Roadside Data
Presence of barrier on right side of roadway: No No Yes

1 Length of barrier (Lrb,1), mi: 0.1
Distance from edge of traveled way to barrier face (Woff,r,1), ft: 4

2 Length of barrier (Lrb,2), mi:
Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:
Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear
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Distance from edge of traveled way to barrier face (Woff,r,4), ft:
5 Length of barrier (Lrb,5), mi:

Distance from edge of traveled way to barrier face (Woff,r,5), ft:
Presence of barrier on left side of roadway: No Yes Yes

1 Length of barrier (Llb,1), mi: 0.04 0.13
Distance from edge of traveled way to barrier face (Woff,l,1), ft: 2 2

2 Length of barrier (Llb,2), mi:
Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:
Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:
Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:
Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:
Ramp Ramp exit in segment? (If yes, indicate type.): No No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:
Weaving Weave section in collector-distributor road segment?:
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011
 (enter data only for those years for which 2012
  it is available, leave other years blank) 2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,fi) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,fi) 2012

2013
2014

14300 14300

14300 14300

14300

14300
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2015
Count of Property-Damage-Only (PDO) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,pdo) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,pdo) 2012

2013
2014
2015

Advisory Messages

Variable Limits
Number of through lanes (n): 2 2 2 2 2
Length of curve in segment (Lc1,seg), mi: 0.04 0.02 0.13 0 0
Length of curve in segment (Lc2,seg), mi: 0.04 0.05 0.13 0 0
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Length of curve in segment (Lc3,seg), mi: 0.04 0.01 0.13 0 0
Length of curve in segment (Lc4,seg), mi: 0.04 0.08 0.13 0 0
Length of curve in segment (Lc5,seg), mi: 0.04 0.08 0.13 0 0
Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04 0.08 0.13 0.3 0.3
Length of entrance s-c lane in segment (Len,seg), mi: 0.04 0.08 0.13 0.19 0.19
Length of exit s-c lane in segment (Lex,seg), mi: 0.04 0.08 0.13 0.19 0.19
Length of weaving section in segment (Lwev,seg), mi: 0.04 0.08 0.13 0.3 0.3
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Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3 Segment 4
    SV = single-vehicle model

Crash Modification Factors
Fatal-and-Injury Crash CMFs
Horizontal curve (CMF1,w,x,y,fi): MV 1.000 4.561 1.013

SV 1.000 11.999 1.041
Lane width (CMF2, w,x,y,fi): MV SV 1.071 1.071 1.071
Right shoulder width (CMF3,w,x,y,fi): MV SV 1.000 1.000 1.000
Left shoulder width (CMF4,w,x,y,fi): MV SV 1.000 1.000 1.000
Right side barrier (CMF5,w,x,y,fi): MV SV 1.000 1.000 1.249
Left side barrier (CMF6,w,x,y,fi): MV SV 1.000 1.162 1.323
Weaving section (CMF9,cds,ac,at,fi): MV SV

Year: 2011 1.000 1.000 1.000
2012 1.000 1.000 1.000
2013 1.000 1.000 1.000
2014 1.000 1.000 1.000
2015 1.000 1.000 1.000
2016 1.000 1.000 1.000
2017 1.000 1.000 1.000
2018 1.000 1.000 1.000
2019 1.000 1.000 1.000
2020 1.000 1.000 1.000
2021 1.000 1.000 1.000
2022 1.000 1.000 1.000
2023 1.000 1.000 1.000
2024 1.000 1.000 1.000
2025 1.000 1.000 1.000
2026 1.000 1.000 1.000
2027 1.000 1.000 1.000
2028 1.000 1.000 1.000
2029 1.000 1.000 1.000
2030 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,fi): MV 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,fi): MV SV 1.000 1.000 1.000
Property-Damage-Only Crash CMFs
Horizontal curve (CMF1,w,x,y,pdo): MV 1.000 3.491 1.009

SV 1.000 15.336 1.054
Lane width (CMF2, w,x,y,pdo): MV SV 1.000 1.000 1.000
Right shoulder width (CMF3,w,x,y,pdo): MV SV 1.000 1.000 1.000
Left shoulder width (CMF4,w,x,y,pdo): MV SV 1.000 1.000 1.000
Right side barrier (CMF5,w,x,y,pdo): MV SV 1.000 1.000 1.226
Left side barrier (CMF6,w,x,y,pdo): MV SV 1.000 1.147 1.293
Weaving section (CMF9,cds,ac,at,pdo): MV SV

Year: 2011 1.000 1.000 1.000
2012 1.000 1.000 1.000

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Applicable 
Models
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2013 1.000 1.000 1.000
2014 1.000 1.000 1.000
2015 1.000 1.000 1.000
2016 1.000 1.000 1.000
2017 1.000 1.000 1.000
2018 1.000 1.000 1.000
2019 1.000 1.000 1.000
2020 1.000 1.000 1.000
2021 1.000 1.000 1.000
2022 1.000 1.000 1.000
2023 1.000 1.000 1.000
2024 1.000 1.000 1.000
2025 1.000 1.000 1.000
2026 1.000 1.000 1.000
2027 1.000 1.000 1.000
2028 1.000 1.000 1.000
2029 1.000 1.000 1.000
2030 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,pdo): MV 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,pdo): MV SV 1.000 1.000 1.000
Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,fi):
Observed crash count (N*o,w,x,mv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.023 0.242 0.124
  (Ne,w,x,mv,fi), crashes/yr: (Np,w,x,mv,fi), crashes/yr: 2012 0.023 0.242 0.124

2013 0.023 0.242 0.124
2014 0.023 0.242 0.124
2015 0.023 0.242 0.124
2016 0.023 0.242 0.124
2017 0.023 0.242 0.124
2018 0.023 0.242 0.124
2019 0.023 0.242 0.124
2020 0.023 0.242 0.124
2021 0.023 0.242 0.124
2022 0.023 0.242 0.124
2023 0.023 0.242 0.124
2024 0.023 0.242 0.124
2025 0.023 0.242 0.124
2026 0.023 0.242 0.124
2027 0.023 0.242 0.124
2028 0.023 0.242 0.124
2029 0.023 0.242 0.124
2030 0.023 0.242 0.124
2031
2032
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2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,fi):
Observed crash count (N*o,w,x,sv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.039 1.093 0.219
  (Ne,w,x,sv,fi), crashes/yr: (Np,w,x,sv,fi), crashes/yr: 2012 0.039 1.093 0.219

2013 0.039 1.093 0.219
2014 0.039 1.093 0.219
2015 0.039 1.093 0.219
2016 0.039 1.093 0.219
2017 0.039 1.093 0.219
2018 0.039 1.093 0.219
2019 0.039 1.093 0.219
2020 0.039 1.093 0.219
2021 0.039 1.093 0.219
2022 0.039 1.093 0.219
2023 0.039 1.093 0.219
2024 0.039 1.093 0.219
2025 0.039 1.093 0.219
2026 0.039 1.093 0.219
2027 0.039 1.093 0.219
2028 0.039 1.093 0.219
2029 0.039 1.093 0.219
2030 0.039 1.093 0.219
2031
2032
2033
2034

Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,pdo):
Observed crash count (N*o,w,x,mv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.057 0.458 0.298
  (Ne,w,x,mv,pdo), crashes/yr: (Np,w,x,mv,pdo), crashes/yr: 2012 0.057 0.458 0.298

2013 0.057 0.458 0.298
2014 0.057 0.458 0.298
2015 0.057 0.458 0.298
2016 0.057 0.458 0.298
2017 0.057 0.458 0.298
2018 0.057 0.458 0.298
2019 0.057 0.458 0.298
2020 0.057 0.458 0.298
2021 0.057 0.458 0.298
2022 0.057 0.458 0.298
2023 0.057 0.458 0.298
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2024 0.057 0.458 0.298
2025 0.057 0.458 0.298
2026 0.057 0.458 0.298
2027 0.057 0.458 0.298
2028 0.057 0.458 0.298
2029 0.057 0.458 0.298
2030 0.057 0.458 0.298
2031
2032
2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,pdo):
Observed crash count (N*o,w,x,sv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.062 2.169 0.335
  (Ne,w,x,sv,pdo), crashes/yr: (Np,w,x,sv,pdo), crashes/yr: 2012 0.062 2.169 0.335

2013 0.062 2.169 0.335
2014 0.062 2.169 0.335
2015 0.062 2.169 0.335
2016 0.062 2.169 0.335
2017 0.062 2.169 0.335
2018 0.062 2.169 0.335
2019 0.062 2.169 0.335
2020 0.062 2.169 0.335
2021 0.062 2.169 0.335
2022 0.062 2.169 0.335
2023 0.062 2.169 0.335
2024 0.062 2.169 0.335
2025 0.062 2.169 0.335
2026 0.062 2.169 0.335
2027 0.062 2.169 0.335
2028 0.062 2.169 0.335
2029 0.062 2.169 0.335
2030 0.062 2.169 0.335
2031
2032
2033
2034

Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.025 0.501 0.104
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.076 1.518 0.317
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.395 7.957 1.713
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.744 16.716 4.732
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.241 26.692 6.867
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.378 52.549 12.650
  Total crash frequency (N*e,w,x,at,as), crashes: 3.619 79.241 19.517
Intermediate Results
Friction-limited curve speed for curve 1 (vmax,1), ft/s: 38.3 100.7
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   Curve entry speed for curve 1 (vent,1), ft/s: 48.7 68.7
   Curve exit speed for curve 1 (vext,1), ft/s: 38.3 87.2
   Proportion of segment length with curve 1 (Pc,1): 0.250 1.000
Friction-limited curve speed for curve 2 (vmax,2), ft/s: 36.6
   Curve entry speed for curve 2 (vent,2), ft/s: 38.3
   Curve exit speed for curve 2 (vext,2), ft/s: 36.6
   Proportion of segment length with curve 2 (Pc,2): 0.625
Friction-limited curve speed for curve 3 (vmax,3), ft/s: 38.3
   Curve entry speed for curve 3 (vent,3), ft/s: 36.6
   Curve exit speed for curve 3 (vext,3), ft/s: 38.3
   Proportion of segment length with curve 3 (Pc,3): 0.125
Friction-limited curve speed for curve 4 (vmax,4), ft/s:
   Curve entry speed for curve 4 (vent,4), ft/s:
   Curve exit speed for curve 4 (vext,4), ft/s:
   Proportion of segment length with curve 4 (Pc,4):
Friction-limited curve speed for curve 5 (vmax,5), ft/s:
   Curve entry speed for curve 5 (vent,5), ft/s:
   Curve exit speed for curve 5 (vext,5), ft/s:
   Proportion of segment length with curve 5 (Pc,5):
Distance from edge of right shoulder to barrier face (Wrcb), ft: 999.000 999.000 0.750
Proportion of segment length with barrier on the right side (Prb): 0.000 0.000 0.769
Distance from edge of left shoulder to barrier face (Wlcb), ft: 999.000 0.750 0.750
Proportion of segment length with barrier on the left side (Plb): 0.000 0.500 1.000
Proportion of segment length within a weaving section (Pwev): 0.000 0.000 0.000
Proportion of segment length adjacent to speed-change lane of another ramp (Pen-ex): 0.000 0.000 0.000
Proportion of segment length adjacent to taper of lane add or drop. (Ptpr): 0.000 0.000 0.000
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011 14300 14300 14300

2012 14300 14300 14300
2013 14300 14300 14300
2014 14300 14300 14300
2015 14300 14300 14300
2016 14300 14300 14300
2017 14300 14300 14300
2018 14300 14300 14300
2019 14300 14300 14300
2020 14300 14300 14300
2021 14300 14300 14300
2022 14300 14300 14300
2023 14300 14300 14300
2024 14300 14300 14300
2025 14300 14300 14300
2026 14300 14300 14300
2027 14300 14300 14300
2028 14300 14300 14300
2029 14300 14300 14300
2030 14300 14300 14300
2031 14300 14300 14300
2032 14300 14300 14300
2033 14300 14300 14300
2034 14300 14300 14300
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General Information General Information
Project description: Project description:
Analyst: Date: Area type: Analyst: Date: Area type:
First year of analysis: 2011 First year of analysis: 2011 Total length of freeway segments for Study Period (mi): 0.000
Last year of analysis: 2030 Last year of analysis: 2030
Crash Data Description Site Description
Freeway segments Segment crash data available? No First year of crash data: Freeway Segments

Project-level crash data available? No Last year of crash data: Number Lanes Study Period Study Period Description
Ramp segments Segment crash data available? No First year of crash data: Length (mi)

Project-level crash data available? No Last year of crash data: 1 0 0.000 0
Ramp terminals Segment crash data available? No First year of crash data: 2 0 0.000 0

Project-level crash data available? No Last year of crash data: 3 0 0.000 0
Estimated Crash Statistics 4 0 0.000 0
Crashes for Entire Facility Total K A B C PDO 5 0 0.000 0

Estimated number of crashes during Study Period, crashes: 101.0 0.6 1.8 9.4 20.7 68.6 6 0 0.000 0
Estimated average crash freq. during Study Period, crashes/yr: 5.1 0.0 0.1 0.5 1.0 3.4 7 0 0.000 0
Crashes by Facility Component Nbr. Sites Total K A B C PDO 8 0 0.000 0

Freeway segments, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 9 0 0.000 0
Ramp segments, crashes: 3 101.0 0.6 1.8 9.4 20.7 68.6 10 0 0.000 0
Crossroad ramp terminals, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 11 0 0.000 0
Crashes for Entire Facility by Year Year Total K A B C PDO 12 0 0.000 0

Estimated number of crashes during 2011 5.1 0.0 0.1 0.5 1.0 3.4 13 0 0.000 0
the Study Period, crashes: 2012 5.1 0.0 0.1 0.5 1.0 3.4 14 0 0.000 0

2013 5.1 0.0 0.1 0.5 1.0 3.4 15 0 0.000 0
2014 5.1 0.0 0.1 0.5 1.0 3.4 16 0 0.000 0
2015 5.1 0.0 0.1 0.5 1.0 3.4 17 0 0.000 0
2016 5.1 0.0 0.1 0.5 1.0 3.4 18 0 0.000 0
2017 5.1 0.0 0.1 0.5 1.0 3.4 19 0 0.000 0
2018 5.1 0.0 0.1 0.5 1.0 3.4 20 0 0.000 0
2019 5.1 0.0 0.1 0.5 1.0 3.4 Ramp Segments
2020 5.1 0.0 0.1 0.5 1.0 3.4 Number Study Period Number Study Period
2021 5.1 0.0 0.1 0.5 1.0 3.4 Description Description
2022 5.1 0.0 0.1 0.5 1.0 3.4 1 DXEI 10+56.52 to 12+43.36 21 0
2023 5.1 0.0 0.1 0.5 1.0 3.4 2 DXEI 12+43.36 to 16+44.69 22 0
2024 5.1 0.0 0.1 0.5 1.0 3.4 3 DXEI 16+44.69 to 23+29.80 23 0
2025 5.1 0.0 0.1 0.5 1.0 3.4 4 0 24 0
2026 5.1 0.0 0.1 0.5 1.0 3.4 5 0 25 0
2027 5.1 0.0 0.1 0.5 1.0 3.4 6 0 26 0
2028 5.1 0.0 0.1 0.5 1.0 3.4 7 0 27 0
2029 5.1 0.0 0.1 0.5 1.0 3.4 8 0 28 0
2030 5.1 0.0 0.1 0.5 1.0 3.4 9 0 29 0
2031 10 0 30 0
2032 11 0 31 0
2033 12 0 32 0
2034 13 0 33 0

Distribution of Crashes for Entire Facility 14 0 34 0

15 0 35 0
Total K A B C PDO 16 0 36 0

Multiple vehicle Head-on crashes: 0.3 0.0 0.0 0.0 0.1 0.1 17 0 37 0
Right-angle crashes: 0.2 0.0 0.0 0.0 0.0 0.1 18 0 38 0
Rear-end crashes: 14.3 0.1 0.3 1.5 3.4 9.0 19 0 39 0
Sideswipe crashes: 6.5 0.0 0.1 0.3 0.6 5.5 20 0 40 0
Other multiple-vehicle crashes: 2.7 0.0 0.1 0.3 0.7 1.7 Crossroad Ramp Terminals
   Total multiple-vehicle crashes: 23.8 0.1 0.4 2.1 4.8 16.4 Number Config. Control Study Period Description

Single vehicle Crashes with animal: 0.3 0.0 0.0 0.0 0.0 0.3
Crashes with fixed object: 61.5 0.3 1.0 5.2 11.5 43.5 1 0 0 0
Crashes with other object: 1.6 0.0 0.0 0.1 0.2 1.2 2 0 0 0
Crashes with parked vehicle: 0.9 0.0 0.0 0.1 0.2 0.6 3 0 0 0
Other single-vehicle crashes 12.9 0.1 0.3 1.8 4.0 6.6 4 0 0 0
   Total single-vehicle crashes: 77.2 0.5 1.4 7.3 16.0 52.1 5 0 0 0

Total crashes: 101.0 0.6 1.8 9.4 20.7 68.6 6 0 0 0

Evaluation Site Summary

SR 520, Montlake To Lk Wash I/C and Br Replacement (DXEI EB OnRmp @ Mntlk) - Option C
jh 11/14/2016 Urban

Crash Type Crash Type Category

Output Summary

SR 520, Montlake To Lk Wash I/C and Br Replacement (DXEI EB OnRmp @ Mntlk) - Option C
jh 11/14/2016 Urban

Estimated Number of Crashes During the Study Period
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Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5

      (View results in Column CJ) (View results in Advisory Messages)
Basic Roadway Data
Number of through lanes (n): 2 2 2
Ramp segment description: DXEI 10+56.5DXEI 12+43.3DXEI 16+44.69 to 23+29.80
Segment length (L), mi: 0.04 0.08 0.13
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance Entrance
Type of control at crossroad ramp terminal: Signal Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: No In Seg. In Seg.
Curve radius (R1), ft: 112 2927
Length of curve (Lc1), mi: 0.02 0.13
Length of curve in segment (Lc1,seg), mi: 0.02 0.13
Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.04 0.12

2 Horizontal curve?: In Seg. No
Curve radius (R2), ft: 100
Length of curve (Lc2), mi: 0.05
Length of curve in segment (Lc2,seg), mi: 0.05
Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.06

3 Horizontal curve?: In Seg.
Curve radius (R3), ft: 112
Length of curve (Lc3), mi: 0.01
Length of curve in segment (Lc3,seg), mi: 0.01
Ramp-mile of beginning of curve in direction of travel (X3), mi: 0.11

4 Horizontal curve?: No
Curve radius (R4), ft:
Length of curve (Lc4), mi:
Length of curve in segment (Lc4,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:
Length of curve (Lc5), mi:
Length of curve in segment (Lc5,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data
Lane width (Wl), ft: 12 15 12.5
Right shoulder width (Wrs), ft: 8 8 8
Left shoulder width (Wls), ft: 2 4 4
Presence of lane add or lane drop by taper: No No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:
Roadside Data
Presence of barrier on right side of roadway: No No Yes

1 Length of barrier (Lrb,1), mi: 0.1
Distance from edge of traveled way to barrier face (Woff,r,1), ft: 4

2 Length of barrier (Lrb,2), mi:
Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:
Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear
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Distance from edge of traveled way to barrier face (Woff,r,4), ft:
5 Length of barrier (Lrb,5), mi:

Distance from edge of traveled way to barrier face (Woff,r,5), ft:
Presence of barrier on left side of roadway: No Yes Yes

1 Length of barrier (Llb,1), mi: 0.04 0.13
Distance from edge of traveled way to barrier face (Woff,l,1), ft: 2 2

2 Length of barrier (Llb,2), mi:
Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:
Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:
Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:
Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:
Ramp Ramp exit in segment? (If yes, indicate type.): No No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:
Weaving Weave section in collector-distributor road segment?:
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011
 (enter data only for those years for which 2012
  it is available, leave other years blank) 2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,fi) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,fi) 2012

2013
2014

14300 14300

14300 14300

14300

14300
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2015
Count of Property-Damage-Only (PDO) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,pdo) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,pdo) 2012

2013
2014
2015

Advisory Messages

Variable Limits
Number of through lanes (n): 2 2 2 2 2
Length of curve in segment (Lc1,seg), mi: 0.04 0.02 0.13 0 0
Length of curve in segment (Lc2,seg), mi: 0.04 0.05 0.13 0 0
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Length of curve in segment (Lc3,seg), mi: 0.04 0.01 0.13 0 0
Length of curve in segment (Lc4,seg), mi: 0.04 0.08 0.13 0 0
Length of curve in segment (Lc5,seg), mi: 0.04 0.08 0.13 0 0
Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04 0.08 0.13 0.3 0.3
Length of entrance s-c lane in segment (Len,seg), mi: 0.04 0.08 0.13 0.19 0.19
Length of exit s-c lane in segment (Lex,seg), mi: 0.04 0.08 0.13 0.19 0.19
Length of weaving section in segment (Lwev,seg), mi: 0.04 0.08 0.13 0.3 0.3
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Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3 Segment 4
    SV = single-vehicle model

Crash Modification Factors
Fatal-and-Injury Crash CMFs
Horizontal curve (CMF1,w,x,y,fi): MV 1.000 4.626 1.013

SV 1.000 12.200 1.041
Lane width (CMF2, w,x,y,fi): MV SV 1.096 0.955 1.071
Right shoulder width (CMF3,w,x,y,fi): MV SV 1.000 1.000 1.000
Left shoulder width (CMF4,w,x,y,fi): MV SV 1.114 1.000 1.000
Right side barrier (CMF5,w,x,y,fi): MV SV 1.000 1.000 1.249
Left side barrier (CMF6,w,x,y,fi): MV SV 1.000 1.162 1.323
Weaving section (CMF9,cds,ac,at,fi): MV SV

Year: 2011 1.000 1.000 1.000
2012 1.000 1.000 1.000
2013 1.000 1.000 1.000
2014 1.000 1.000 1.000
2015 1.000 1.000 1.000
2016 1.000 1.000 1.000
2017 1.000 1.000 1.000
2018 1.000 1.000 1.000
2019 1.000 1.000 1.000
2020 1.000 1.000 1.000
2021 1.000 1.000 1.000
2022 1.000 1.000 1.000
2023 1.000 1.000 1.000
2024 1.000 1.000 1.000
2025 1.000 1.000 1.000
2026 1.000 1.000 1.000
2027 1.000 1.000 1.000
2028 1.000 1.000 1.000
2029 1.000 1.000 1.000
2030 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,fi): MV 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,fi): MV SV 1.000 1.000 1.000
Property-Damage-Only Crash CMFs
Horizontal curve (CMF1,w,x,y,pdo): MV 1.000 3.537 1.009

SV 1.000 15.598 1.054
Lane width (CMF2, w,x,y,pdo): MV SV 1.000 1.000 1.000
Right shoulder width (CMF3,w,x,y,pdo): MV SV 1.000 1.000 1.000
Left shoulder width (CMF4,w,x,y,pdo): MV SV 1.053 1.000 1.000
Right side barrier (CMF5,w,x,y,pdo): MV SV 1.000 1.000 1.226
Left side barrier (CMF6,w,x,y,pdo): MV SV 1.000 1.147 1.293
Weaving section (CMF9,cds,ac,at,pdo): MV SV

Year: 2011 1.000 1.000 1.000
2012 1.000 1.000 1.000

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Applicable 
Models
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2013 1.000 1.000 1.000
2014 1.000 1.000 1.000
2015 1.000 1.000 1.000
2016 1.000 1.000 1.000
2017 1.000 1.000 1.000
2018 1.000 1.000 1.000
2019 1.000 1.000 1.000
2020 1.000 1.000 1.000
2021 1.000 1.000 1.000
2022 1.000 1.000 1.000
2023 1.000 1.000 1.000
2024 1.000 1.000 1.000
2025 1.000 1.000 1.000
2026 1.000 1.000 1.000
2027 1.000 1.000 1.000
2028 1.000 1.000 1.000
2029 1.000 1.000 1.000
2030 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,pdo): MV 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,pdo): MV SV 1.000 1.000 1.000
Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,fi):
Observed crash count (N*o,w,x,mv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.026 0.219 0.124
  (Ne,w,x,mv,fi), crashes/yr: (Np,w,x,mv,fi), crashes/yr: 2012 0.026 0.219 0.124

2013 0.026 0.219 0.124
2014 0.026 0.219 0.124
2015 0.026 0.219 0.124
2016 0.026 0.219 0.124
2017 0.026 0.219 0.124
2018 0.026 0.219 0.124
2019 0.026 0.219 0.124
2020 0.026 0.219 0.124
2021 0.026 0.219 0.124
2022 0.026 0.219 0.124
2023 0.026 0.219 0.124
2024 0.026 0.219 0.124
2025 0.026 0.219 0.124
2026 0.026 0.219 0.124
2027 0.026 0.219 0.124
2028 0.026 0.219 0.124
2029 0.026 0.219 0.124
2030 0.026 0.219 0.124
2031
2032
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2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,fi):
Observed crash count (N*o,w,x,sv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.045 0.991 0.219
  (Ne,w,x,sv,fi), crashes/yr: (Np,w,x,sv,fi), crashes/yr: 2012 0.045 0.991 0.219

2013 0.045 0.991 0.219
2014 0.045 0.991 0.219
2015 0.045 0.991 0.219
2016 0.045 0.991 0.219
2017 0.045 0.991 0.219
2018 0.045 0.991 0.219
2019 0.045 0.991 0.219
2020 0.045 0.991 0.219
2021 0.045 0.991 0.219
2022 0.045 0.991 0.219
2023 0.045 0.991 0.219
2024 0.045 0.991 0.219
2025 0.045 0.991 0.219
2026 0.045 0.991 0.219
2027 0.045 0.991 0.219
2028 0.045 0.991 0.219
2029 0.045 0.991 0.219
2030 0.045 0.991 0.219
2031
2032
2033
2034

Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,pdo):
Observed crash count (N*o,w,x,mv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.060 0.464 0.298
  (Ne,w,x,mv,pdo), crashes/yr: (Np,w,x,mv,pdo), crashes/yr: 2012 0.060 0.464 0.298

2013 0.060 0.464 0.298
2014 0.060 0.464 0.298
2015 0.060 0.464 0.298
2016 0.060 0.464 0.298
2017 0.060 0.464 0.298
2018 0.060 0.464 0.298
2019 0.060 0.464 0.298
2020 0.060 0.464 0.298
2021 0.060 0.464 0.298
2022 0.060 0.464 0.298
2023 0.060 0.464 0.298
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2024 0.060 0.464 0.298
2025 0.060 0.464 0.298
2026 0.060 0.464 0.298
2027 0.060 0.464 0.298
2028 0.060 0.464 0.298
2029 0.060 0.464 0.298
2030 0.060 0.464 0.298
2031
2032
2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,pdo):
Observed crash count (N*o,w,x,sv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.065 2.206 0.335
  (Ne,w,x,sv,pdo), crashes/yr: (Np,w,x,sv,pdo), crashes/yr: 2012 0.065 2.206 0.335

2013 0.065 2.206 0.335
2014 0.065 2.206 0.335
2015 0.065 2.206 0.335
2016 0.065 2.206 0.335
2017 0.065 2.206 0.335
2018 0.065 2.206 0.335
2019 0.065 2.206 0.335
2020 0.065 2.206 0.335
2021 0.065 2.206 0.335
2022 0.065 2.206 0.335
2023 0.065 2.206 0.335
2024 0.065 2.206 0.335
2025 0.065 2.206 0.335
2026 0.065 2.206 0.335
2027 0.065 2.206 0.335
2028 0.065 2.206 0.335
2029 0.065 2.206 0.335
2030 0.065 2.206 0.335
2031
2032
2033
2034

Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.029 0.454 0.104
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.087 1.376 0.317
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.450 7.212 1.713
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.848 15.150 4.732
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.414 24.192 6.867
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.505 53.409 12.650
  Total crash frequency (N*e,w,x,at,as), crashes: 3.918 77.601 19.517
Intermediate Results
Friction-limited curve speed for curve 1 (vmax,1), ft/s: 37.8 100.7
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   Curve entry speed for curve 1 (vent,1), ft/s: 48.7 68.7
   Curve exit speed for curve 1 (vext,1), ft/s: 37.8 87.2
   Proportion of segment length with curve 1 (Pc,1): 0.250 1.000
Friction-limited curve speed for curve 2 (vmax,2), ft/s: 36.6
   Curve entry speed for curve 2 (vent,2), ft/s: 37.8
   Curve exit speed for curve 2 (vext,2), ft/s: 36.6
   Proportion of segment length with curve 2 (Pc,2): 0.625
Friction-limited curve speed for curve 3 (vmax,3), ft/s: 37.8
   Curve entry speed for curve 3 (vent,3), ft/s: 36.6
   Curve exit speed for curve 3 (vext,3), ft/s: 37.8
   Proportion of segment length with curve 3 (Pc,3): 0.125
Friction-limited curve speed for curve 4 (vmax,4), ft/s:
   Curve entry speed for curve 4 (vent,4), ft/s:
   Curve exit speed for curve 4 (vext,4), ft/s:
   Proportion of segment length with curve 4 (Pc,4):
Friction-limited curve speed for curve 5 (vmax,5), ft/s:
   Curve entry speed for curve 5 (vent,5), ft/s:
   Curve exit speed for curve 5 (vext,5), ft/s:
   Proportion of segment length with curve 5 (Pc,5):
Distance from edge of right shoulder to barrier face (Wrcb), ft: 999.000 999.000 0.750
Proportion of segment length with barrier on the right side (Prb): 0.000 0.000 0.769
Distance from edge of left shoulder to barrier face (Wlcb), ft: 999.000 0.750 0.750
Proportion of segment length with barrier on the left side (Plb): 0.000 0.500 1.000
Proportion of segment length within a weaving section (Pwev): 0.000 0.000 0.000
Proportion of segment length adjacent to speed-change lane of another ramp (Pen-ex): 0.000 0.000 0.000
Proportion of segment length adjacent to taper of lane add or drop. (Ptpr): 0.000 0.000 0.000
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011 14300 14300 14300

2012 14300 14300 14300
2013 14300 14300 14300
2014 14300 14300 14300
2015 14300 14300 14300
2016 14300 14300 14300
2017 14300 14300 14300
2018 14300 14300 14300
2019 14300 14300 14300
2020 14300 14300 14300
2021 14300 14300 14300
2022 14300 14300 14300
2023 14300 14300 14300
2024 14300 14300 14300
2025 14300 14300 14300
2026 14300 14300 14300
2027 14300 14300 14300
2028 14300 14300 14300
2029 14300 14300 14300
2030 14300 14300 14300
2031 14300 14300 14300
2032 14300 14300 14300
2033 14300 14300 14300
2034 14300 14300 14300
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General Information General Information
Project description: Project description:
Analyst: Date: Area type: Analyst: Date: Area type:
First year of analysis: 2011 First year of analysis: 2011 Total length of freeway segments for Study Period (mi): 0.000
Last year of analysis: 2030 Last year of analysis: 2030
Crash Data Description Site Description
Freeway segments Segment crash data available? No First year of crash data: Freeway Segments

Project-level crash data available? No Last year of crash data: Number Lanes Study Period Study Period Description
Ramp segments Segment crash data available? No First year of crash data: Length (mi)

Project-level crash data available? No Last year of crash data: 1 0 0.000 0
Ramp terminals Segment crash data available? No First year of crash data: 2 0 0.000 0

Project-level crash data available? No Last year of crash data: 3 0 0.000 0
Estimated Crash Statistics 4 0 0.000 0
Crashes for Entire Facility Total K A B C PDO 5 0 0.000 0

Estimated number of crashes during Study Period, crashes: 127.0 0.8 2.4 12.7 31.8 79.4 6 0 0.000 0
Estimated average crash freq. during Study Period, crashes/yr: 6.4 0.0 0.1 0.6 1.6 4.0 7 0 0.000 0
Crashes by Facility Component Nbr. Sites Total K A B C PDO 8 0 0.000 0

Freeway segments, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 9 0 0.000 0
Ramp segments, crashes: 4 127.0 0.8 2.4 12.7 31.8 79.4 10 0 0.000 0
Crossroad ramp terminals, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 11 0 0.000 0
Crashes for Entire Facility by Year Year Total K A B C PDO 12 0 0.000 0

Estimated number of crashes during 2011 6.4 0.0 0.1 0.6 1.6 4.0 13 0 0.000 0
the Study Period, crashes: 2012 6.4 0.0 0.1 0.6 1.6 4.0 14 0 0.000 0

2013 6.4 0.0 0.1 0.6 1.6 4.0 15 0 0.000 0
2014 6.4 0.0 0.1 0.6 1.6 4.0 16 0 0.000 0
2015 6.4 0.0 0.1 0.6 1.6 4.0 17 0 0.000 0
2016 6.4 0.0 0.1 0.6 1.6 4.0 18 0 0.000 0
2017 6.4 0.0 0.1 0.6 1.6 4.0 19 0 0.000 0
2018 6.4 0.0 0.1 0.6 1.6 4.0 20 0 0.000 0
2019 6.4 0.0 0.1 0.6 1.6 4.0 Ramp Segments
2020 6.4 0.0 0.1 0.6 1.6 4.0 Number Study Period Number Study Period
2021 6.4 0.0 0.1 0.6 1.6 4.0 Description Description
2022 6.4 0.0 0.1 0.6 1.6 4.0 1 DXEV 10+68 to 12+52.60 21 0
2023 6.4 0.0 0.1 0.6 1.6 4.0 2 DXEV 12+52.69 to 16+37.2 22 0
2024 6.4 0.0 0.1 0.6 1.6 4.0 3 DXEV 16+37.29 to 22+58.3 23 0
2025 6.4 0.0 0.1 0.6 1.6 4.0 4 DXEV 22+58.30 to 23+98.2 24 0
2026 6.4 0.0 0.1 0.6 1.6 4.0 5 0 25 0
2027 6.4 0.0 0.1 0.6 1.6 4.0 6 0 26 0
2028 6.4 0.0 0.1 0.6 1.6 4.0 7 0 27 0
2029 6.4 0.0 0.1 0.6 1.6 4.0 8 0 28 0
2030 6.4 0.0 0.1 0.6 1.6 4.0 9 0 29 0
2031 10 0 30 0
2032 11 0 31 0
2033 12 0 32 0
2034 13 0 33 0

Distribution of Crashes for Entire Facility 14 0 34 0

15 0 35 0
Total K A B C PDO 16 0 36 0

Multiple vehicle Head-on crashes: 0.3 0.0 0.0 0.0 0.1 0.2 17 0 37 0
Right-angle crashes: 0.2 0.0 0.0 0.0 0.1 0.1 18 0 38 0
Rear-end crashes: 18.9 0.1 0.4 2.2 5.4 10.8 19 0 39 0
Sideswipe crashes: 8.1 0.0 0.1 0.4 1.0 6.6 20 0 40 0
Other multiple-vehicle crashes: 3.6 0.0 0.1 0.4 1.1 2.0 Crossroad Ramp Terminals
   Total multiple-vehicle crashes: 31.2 0.2 0.6 3.0 7.6 19.7 Number Config. Control Study Period Description

Single vehicle Crashes with animal: 0.4 0.0 0.0 0.0 0.1 0.3
Crashes with fixed object: 75.7 0.4 1.3 6.9 17.3 49.7 1 0 0 0
Crashes with other object: 1.9 0.0 0.0 0.1 0.4 1.4 2 0 0 0
Crashes with parked vehicle: 1.2 0.0 0.0 0.1 0.3 0.7 3 0 0 0
Other single-vehicle crashes 16.6 0.2 0.5 2.4 6.1 7.5 4 0 0 0
   Total single-vehicle crashes: 95.9 0.6 1.8 9.7 24.2 59.6 5 0 0 0

Total crashes: 127.0 0.8 2.4 12.7 31.8 79.4 6 0 0 0

Crash Type Crash Type Category

Output Summary

SR 520, Montlake to Lake Wash I/C and Br Replacement (DXEI OnRamp @ Montlake) - Exist
jh 11/14/2016 Urban

Estimated Number of Crashes During the Study Period

Evaluation Site Summary

SR 520, Montlake to Lake Wash I/C and Br Replacement (DXEI OnRamp @ Montlake) - Exist
jh 11/14/2016 Urban
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Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6

      (View results in Column CJ) (View results in Advisory Messages)
Basic Roadway Data
Number of through lanes (n): 2 2 2 2
Ramp segment description: DXEV 10+68 DXEV 12+52. DXEV 16+37. DXEV 22+58.30 to 23+98.20
Segment length (L), mi: 0.04 0.07 0.12 0.03
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance Entrance Entrance
Type of control at crossroad ramp terminal: Signal Signal Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: No In Seg. In Seg. In Seg.
Curve radius (R1), ft: 104 2815 2815
Length of curve (Lc1), mi: 0.02 0.14 0.14
Length of curve in segment (Lc1,seg), mi: 0.02 0.12 0.02
Ramp-mile of beginning of curve in direction of travel (X 1), mi: 0.05 0.12 0.12

2 Horizontal curve?: In Seg. No No
Curve radius (R2), ft: 100
Length of curve (Lc2), mi: 0.03
Length of curve in segment (Lc2,seg), mi: 0.03
Ramp-mile of beginning of curve in direction of travel (X 2), mi: 0.07

3 Horizontal curve?: In Seg.
Curve radius (R3), ft: 164
Length of curve (Lc3), mi: 0.01
Length of curve in segment (Lc3,seg), mi: 0.01
Ramp-mile of beginning of curve in direction of travel (X 3), mi: 0.11

4 Horizontal curve?: No
Curve radius (R4), ft:
Length of curve (Lc4), mi:
Length of curve in segment (Lc4,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X 4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:
Length of curve (Lc5), mi:
Length of curve in segment (Lc5,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X 5), mi:

Cross Section Data
Lane width (Wl), ft: 11 15 10 11
Right shoulder width (Wrs), ft: 8 6 2 3
Left shoulder width (Wls), ft: 2 2 2 2
Presence of lane add or lane drop by taper: No Lane Drop No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.02

Roadside Data
Presence of barrier on right side of roadway: No Yes Yes Yes

1 Length of barrier (Lrb,1), mi: 0.05 0.12 0.03
Distance from edge of traveled way to barrier face (W off,r,1), ft: 6 2 3

2 Length of barrier (Lrb,2), mi:
Distance from edge of traveled way to barrier face (W off,r,2), ft:

3 Length of barrier (Lrb,3), mi:
Distance from edge of traveled way to barrier face (W off,r,3), ft:

4 Length of barrier (Lrb,4), mi:
Distance from edge of traveled way to barrier face (W off,r,4), ft:

5 Length of barrier (Lrb,5), mi:
Distance from edge of traveled way to barrier face (W off,r,5), ft:

Presence of barrier on left side of roadway: No Yes Yes No

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear
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1 Length of barrier (Llb,1), mi: 0.04 0.08
Distance from edge of traveled way to barrier face (W off,l,1), ft: 2 2

2 Length of barrier (Llb,2), mi:
Distance from edge of traveled way to barrier face (W off,l,2), ft:

3 Length of barrier (Llb,3), mi:
Distance from edge of traveled way to barrier face (W off,l,3), ft:

4 Length of barrier (Llb,4), mi:
Distance from edge of traveled way to barrier face (W off,l,4), ft:

5 Length of barrier (Llb,5), mi:
Distance from edge of traveled way to barrier face (W off,l,5), ft:

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No No S-C Lane

Entrance Length of entrance s-c lane in segment (L en,seg), mi: 0.03
Ramp Ramp exit in segment? (If yes, indicate type.): No No No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:
Weaving Weave section in collector-distributor road segment?:
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011
 (enter data only for those years for which 2012
  it is available, leave other years blank) 2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2011
(No,w,n,mv,fi) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,fi) 2012

2013
2014
2015

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2011
(No,w,n,mv,pdo) 2012

2013
2014
2015

Single-vehicle crashes 2011
(No,w,n,sv,pdo) 2012

14300

14300

1430014300

14300

14300

14300 14300
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2013
2014
2015

Advisory Messages

Variable Limits
Number of through lanes (n): 2 2 2 2 2 2
Length of curve in segment (Lc1,seg), mi: 0.04 0.02 0.12 0.03 0 0
Length of curve in segment (Lc2,seg), mi: 0.04 0.03 0.12 0.03 0 0
Length of curve in segment (Lc3,seg), mi: 0.04 0.01 0.12 0.03 0 0
Length of curve in segment (Lc4,seg), mi: 0.04 0.07 0.12 0.03 0 0
Length of curve in segment (Lc5,seg), mi: 0.04 0.07 0.12 0.03 0 0
Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04 0.07 0.12 0.03 0.3 0.3
Length of entrance s-c lane in segment (Len,seg), mi: 0.04 0.07 0.12 0.03 0.19 0.19
Length of exit s-c lane in segment (Lex,seg), mi: 0.04 0.07 0.12 0.03 0.19 0.19
Length of weaving section in segment (Lwev,seg), mi: 0.04 0.07 0.12 0.03 0.3 0.3
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Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3 Segment 4 Segment 5
    SV = single-vehicle model

Crash Modification Factors
Fatal-and-Injury Crash CMFs
Horizontal curve (CMF1,w,x,y,fi): MV 1.000 4.381 1.014 1.010

SV 1.000 11.443 1.045 1.030
Lane width (CMF2, w,x,y,fi): MV SV 1.147 0.955 1.201 1.147
Right shoulder width (CMF3,w,x,y,fi): MV SV 1.000 1.114 1.382 1.309
Left shoulder width (CMF4,w,x,y,fi): MV SV 1.114 1.114 1.114 1.114
Right side barrier (CMF5,w,x,y,fi): MV SV 1.000 1.231 1.323 1.323
Left side barrier (CMF6,w,x,y,fi): MV SV 1.000 1.185 1.215 1.000
Weaving section (CMF9,cds,ac,at,fi): MV SV

Year: 2011 1.000 1.000 1.000 1.000
2012 1.000 1.000 1.000 1.000
2013 1.000 1.000 1.000 1.000
2014 1.000 1.000 1.000 1.000
2015 1.000 1.000 1.000 1.000
2016 1.000 1.000 1.000 1.000
2017 1.000 1.000 1.000 1.000
2018 1.000 1.000 1.000 1.000
2019 1.000 1.000 1.000 1.000
2020 1.000 1.000 1.000 1.000
2021 1.000 1.000 1.000 1.000
2022 1.000 1.000 1.000 1.000
2023 1.000 1.000 1.000 1.000
2024 1.000 1.000 1.000 1.000
2025 1.000 1.000 1.000 1.000
2026 1.000 1.000 1.000 1.000
2027 1.000 1.000 1.000 1.000
2028 1.000 1.000 1.000 1.000
2029 1.000 1.000 1.000 1.000
2030 1.000 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,fi): MV 1.000 1.000 1.000 1.363
Lane add or drop (CMF7,w,x,y,fi): MV SV 1.000 1.074 1.000 1.000
Property-Damage-Only Crash CMFs
Horizontal curve (CMF1,w,x,y,pdo): MV 1.000 3.366 1.010 1.007

SV 1.000 14.611 1.058 1.039
Lane width (CMF2, w,x,y,pdo): MV SV 1.000 1.000 1.000 1.000
Right shoulder width (CMF3,w,x,y,pdo): MV SV 1.000 1.053 1.168 1.138
Left shoulder width (CMF4,w,x,y,pdo): MV SV 1.053 1.053 1.053 1.053
Right side barrier (CMF5,w,x,y,pdo): MV SV 1.000 1.210 1.293 1.293
Left side barrier (CMF6,w,x,y,pdo): MV SV 1.000 1.168 1.196 1.000
Weaving section (CMF9,cds,ac,at,pdo): MV SV

Year: 2011 1.000 1.000 1.000 1.000
2012 1.000 1.000 1.000 1.000
2013 1.000 1.000 1.000 1.000
2014 1.000 1.000 1.000 1.000
2015 1.000 1.000 1.000 1.000
2016 1.000 1.000 1.000 1.000
2017 1.000 1.000 1.000 1.000

Applicable 
Models

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Study 
Period
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2018 1.000 1.000 1.000 1.000
2019 1.000 1.000 1.000 1.000
2020 1.000 1.000 1.000 1.000
2021 1.000 1.000 1.000 1.000
2022 1.000 1.000 1.000 1.000
2023 1.000 1.000 1.000 1.000
2024 1.000 1.000 1.000 1.000
2025 1.000 1.000 1.000 1.000
2026 1.000 1.000 1.000 1.000
2027 1.000 1.000 1.000 1.000
2028 1.000 1.000 1.000 1.000
2029 1.000 1.000 1.000 1.000
2030 1.000 1.000 1.000 1.000
2031
2032
2033
2034

Ramp speed-change lane (CMF8,w,x,mv,pdo): MV 1.000 1.000 1.000 1.000
Lane add or drop (CMF7,w,x,y,pdo): MV SV 1.000 1.000 1.000 1.000
Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,fi):
Observed crash count (N*o,w,x,mv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.027 0.303 0.193 0.049
  (Ne,w,x,mv,fi), crashes/yr: (Np,w,x,mv,fi), crashes/yr: 2012 0.027 0.303 0.193 0.049

2013 0.027 0.303 0.193 0.049
2014 0.027 0.303 0.193 0.049
2015 0.027 0.303 0.193 0.049
2016 0.027 0.303 0.193 0.049
2017 0.027 0.303 0.193 0.049
2018 0.027 0.303 0.193 0.049
2019 0.027 0.303 0.193 0.049
2020 0.027 0.303 0.193 0.049
2021 0.027 0.303 0.193 0.049
2022 0.027 0.303 0.193 0.049
2023 0.027 0.303 0.193 0.049
2024 0.027 0.303 0.193 0.049
2025 0.027 0.303 0.193 0.049
2026 0.027 0.303 0.193 0.049
2027 0.027 0.303 0.193 0.049
2028 0.027 0.303 0.193 0.049
2029 0.027 0.303 0.193 0.049
2030 0.027 0.303 0.193 0.049
2031
2032
2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,fi):
Observed crash count (N*o,w,x,sv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,fi,r), crashes/yr:
Predicted average crash frequency 2011 0.047 1.360 0.341 0.063
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  (Ne,w,x,sv,fi), crashes/yr: (Np,w,x,sv,fi), crashes/yr: 2012 0.047 1.360 0.341 0.063
2013 0.047 1.360 0.341 0.063
2014 0.047 1.360 0.341 0.063
2015 0.047 1.360 0.341 0.063
2016 0.047 1.360 0.341 0.063
2017 0.047 1.360 0.341 0.063
2018 0.047 1.360 0.341 0.063
2019 0.047 1.360 0.341 0.063
2020 0.047 1.360 0.341 0.063
2021 0.047 1.360 0.341 0.063
2022 0.047 1.360 0.341 0.063
2023 0.047 1.360 0.341 0.063
2024 0.047 1.360 0.341 0.063
2025 0.047 1.360 0.341 0.063
2026 0.047 1.360 0.341 0.063
2027 0.047 1.360 0.341 0.063
2028 0.047 1.360 0.341 0.063
2029 0.047 1.360 0.341 0.063
2030 0.047 1.360 0.341 0.063
2031
2032
2033
2034

Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,pdo):
Observed crash count (N*o,w,x,mv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.060 0.528 0.330 0.067
  (Ne,w,x,mv,pdo), crashes/yr: (Np,w,x,mv,pdo), crashes/yr: 2012 0.060 0.528 0.330 0.067

2013 0.060 0.528 0.330 0.067
2014 0.060 0.528 0.330 0.067
2015 0.060 0.528 0.330 0.067
2016 0.060 0.528 0.330 0.067
2017 0.060 0.528 0.330 0.067
2018 0.060 0.528 0.330 0.067
2019 0.060 0.528 0.330 0.067
2020 0.060 0.528 0.330 0.067
2021 0.060 0.528 0.330 0.067
2022 0.060 0.528 0.330 0.067
2023 0.060 0.528 0.330 0.067
2024 0.060 0.528 0.330 0.067
2025 0.060 0.528 0.330 0.067
2026 0.060 0.528 0.330 0.067
2027 0.060 0.528 0.330 0.067
2028 0.060 0.528 0.330 0.067
2029 0.060 0.528 0.330 0.067
2030 0.060 0.528 0.330 0.067
2031
2032
2033
2034

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,pdo):
Observed crash count (N*o,w,x,sv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,pdo,r), crashes/yr:
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Equivalent years associated with crash count (Cb,w,x,sv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,pdo,r), crashes/yr:
Predicted average crash frequency 2011 0.065 2.470 0.372 0.074
  (Ne,w,x,sv,pdo), crashes/yr: (Np,w,x,sv,pdo), crashes/yr: 2012 0.065 2.470 0.372 0.074

2013 0.065 2.470 0.372 0.074
2014 0.065 2.470 0.372 0.074
2015 0.065 2.470 0.372 0.074
2016 0.065 2.470 0.372 0.074
2017 0.065 2.470 0.372 0.074
2018 0.065 2.470 0.372 0.074
2019 0.065 2.470 0.372 0.074
2020 0.065 2.470 0.372 0.074
2021 0.065 2.470 0.372 0.074
2022 0.065 2.470 0.372 0.074
2023 0.065 2.470 0.372 0.074
2024 0.065 2.470 0.372 0.074
2025 0.065 2.470 0.372 0.074
2026 0.065 2.470 0.372 0.074
2027 0.065 2.470 0.372 0.074
2028 0.065 2.470 0.372 0.074
2029 0.065 2.470 0.372 0.074
2030 0.065 2.470 0.372 0.074
2031
2032
2033
2034

Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.030 0.549 0.165 0.039
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.091 1.666 0.501 0.117
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.471 8.903 2.704 0.620
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.888 22.155 7.305 1.450
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.480 33.273 10.675 2.226
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.505 59.972 14.048 2.830
  Total crash frequency (N*e,w,x,at,as), crashes: 3.985 93.245 24.723 5.056
Intermediate Results
Friction-limited curve speed for curve 1 (vmax,1), ft/s: 37.0 99.5 99.5
   Curve entry speed for curve 1 (vent,1), ft/s: 52.1 68.7 68.7
   Curve exit speed for curve 1 (vext,1), ft/s: 37.0 88.2 88.2
   Proportion of segment length with curve 1 (Pc,1): 0.286 1.000 0.667
Friction-limited curve speed for curve 2 (vmax,2), ft/s: 36.6
   Curve entry speed for curve 2 (vent,2), ft/s: 37.0
   Curve exit speed for curve 2 (vext,2), ft/s: 36.6
   Proportion of segment length with curve 2 (Pc,2): 0.429
Friction-limited curve speed for curve 3 (vmax,3), ft/s: 42.4
   Curve entry speed for curve 3 (vent,3), ft/s: 42.2
   Curve exit speed for curve 3 (vext,3), ft/s: 42.4
   Proportion of segment length with curve 3 (Pc,3): 0.143
Friction-limited curve speed for curve 4 (vmax,4), ft/s:
   Curve entry speed for curve 4 (vent,4), ft/s:
   Curve exit speed for curve 4 (vext,4), ft/s:
   Proportion of segment length with curve 4 (Pc,4):
Friction-limited curve speed for curve 5 (vmax,5), ft/s:
   Curve entry speed for curve 5 (vent,5), ft/s:
   Curve exit speed for curve 5 (vext,5), ft/s:
   Proportion of segment length with curve 5 (Pc,5):
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Distance from edge of right shoulder to barrier face (Wrcb), ft: 999.000 0.750 0.750 0.750
Proportion of segment length with barrier on the right side (Prb): 0.000 0.714 1.000 1.000
Distance from edge of left shoulder to barrier face (Wlcb), ft: 999.000 0.750 0.750 999.000
Proportion of segment length with barrier on the left side (Plb): 0.000 0.571 0.667 0.000
Proportion of segment length within a weaving section (Pwev): 0.000 0.000 0.000 0.000
Proportion of segment length adjacent to speed-change lane of another ramp (Pen-ex): 0.000 0.000 0.000 1.000
Proportion of segment length adjacent to taper of lane add or drop. (Ptpr): 0.000 0.286 0.000 0.000
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2011 14300 14300 14300 14300

2012 14300 14300 14300 14300
2013 14300 14300 14300 14300
2014 14300 14300 14300 14300
2015 14300 14300 14300 14300
2016 14300 14300 14300 14300
2017 14300 14300 14300 14300
2018 14300 14300 14300 14300
2019 14300 14300 14300 14300
2020 14300 14300 14300 14300
2021 14300 14300 14300 14300
2022 14300 14300 14300 14300
2023 14300 14300 14300 14300
2024 14300 14300 14300 14300
2025 14300 14300 14300 14300
2026 14300 14300 14300 14300
2027 14300 14300 14300 14300
2028 14300 14300 14300 14300
2029 14300 14300 14300 14300
2030 14300 14300 14300 14300
2031 14300 14300 14300 14300
2032 14300 14300 14300 14300
2033 14300 14300 14300 14300
2034 14300 14300 14300 14300
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SR 520, MONTLAKE TO LAKE WASHINGTON 
I/C AND BRIDGE REPLACEMENT 
DESIGN ANALYSIS #5 (EB SR 520 ON-RAMP @ MONTLAKE BLVD - DXEI) 
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END 93.3:1 LANE TAPER (12.5’ RT)

DXEI 17+84.69

MATCH EXISTING

BEGIN WHITE EDGE LINE (14.1’ LT)

BEGIN YELLOW EDGE LINE  

BEGIN 21.2:1 LANE TAPER (14.1’ LT)

DXWI 17+47.77 END 165.9:1 LANE TAPER

MLI 551+51.58 (11’ LT)

BEGIN 50.1:1 LANE TAPER

MLI 553+09.35 (11’ LT)

BEGIN LANE LINE (12’ LT)

END 21.2:1 LANE TAPER (24’ LT)

DXWI 19+57.94

BEGIN 17.8:1

END 17.8:1

BEGIN 68.2:1

END 68.2:1, BEGIN 24.5:1

END 24.5:1

BEGIN 32.4:1

END 32.4:1

2

1
4

5

5

4 7

7

4

1

2 6

I/C AND BRIDGE REPLACEMENT

16’

BEGIN 15:1 LANE TAPER

BEGIN WIDE DOTTED LANE LINE

YELLOW EDGE LINE AP

MR 62+55.56 

CONCRETE BARRIER

MATCH EXISTING 

MRI 551+11.74 (2.4’ LT)

3’
3’

END 74:1 LANE TAPER

MLI 551+14.82 (12’ RT)

CONCRETE BARRIER

MATCH EXISTING

BEGIN YELLOW EDGE LINE  (11.6’ RT)

BEGIN WHITE EDGE LINE (11.4’ LT)

BEGIN LANE LINE 

BEGIN 74:1 LANE TAPER (11.6’ RT)

BEGIN 165.9:1 LANE TAPER (11.4’ LT)

MLI 550+85.21

RETAINING WALL

MATCH EXISTING 

MLI 553+61.55

DXWI 18+12.32 (3’ RT) 3’

BEGIN 94.7:1

END 94.7:1, BEGIN 82.1:1

END 62:1

END 82.1:1, BEGIN 62:1

BEGIN 104.4:1

END 104.4:1

* CONTINUES ONTO SHEET CH02

10.9’

BEGIN 104.1:1

END 104.1:1, BEGIN 161:1

END 161:1

EOTW

EOP

FOR ALIGNMENT DATA SEE SHEET CH01A.2.

INFORMATION, SEE SHEETS CH00 & CH00A.

ANALYSES AND DESIGN DATA TABLE

FOR LEGENDS, ABBREVIATIONS, DESIGN1.

5.9’

17

17 DXWI 18+54.80 (24.1’ LT) 5.9’

BEGIN 28.8:1

END 28.8:1,BEGIN 54.2:1

END 54.2:1

EOP

EOTW

11

6

2
1

13

6

6

6

LANE LINE

END WIDE DOTTED

BEGIN LANE LINE

ML 62+57.53 (11’ LT)

11’

BARRIER
CONCRETE

LANE LINE

BEGIN WIDE DOTTED

ML 58+60.80 (11’ LT)
(16.5’ LT)

ML 58+65

5

(16.5’ LT)

ML 61+60
11

8’9’

21

EOP

9’

-

BEGIN 81.2:1

DXEI 18+12.50 (33.0’ RT)

DXEI 18+12.50 (34.0’ RT)

EXTRUDED CURB

EOP

LANE LINE (12.5’ RT)

BEGIN WIDE DOTTED

BEGIN GORE AREA MARKING

STOP LINE (0’-25’ RT)

END LANE LINE (12.5’ RT)

DXEI 23+29.80

BEGIN 25:1 LANE TAPER (25’ RT)

LANE LINE (12.5’ RT)

END WIDE DOTTED 

DXEI 24+29.80

14’

6

FOR FUTURE USE

RSUP TUNNEL (BELOW)

MONTLAKE BOULEVARD

BRIDGE PORTAL
MONTLAKE LID 

BRIDGE PORTAL
MONTLAKE LID 

28

29

4’

28 26 29

ML 62+68.68 (21.3’ RT)

6’ SIDEWALK

4’ 9.3’
4’

ML 61+68.62 (16.0’ RT)

9.3’

BEGIN 18.9:1

END 18.9:1

ML 56+20.00 POB/PC AHD
MLI 556+20.00 POE BK=

MR 57+30.91 POB/PC AHD
MRI 557+30.91 POE BK=

haukapj
Callout
End Segment 2Begin Segment 3DXEI 16+44.69

haukapj
Callout
End Segment 3DXEI 23+29.80

haukapj
Callout
LW1 & SW1

haukapj
Callout
LW1 & SW1

haukapj
Callout
BS1
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WDX LINE

20

25

DXWI LINE

555

555
MRI LINE

MLI LINE

60

MR LINE

55ML LINE

55

60

BDT 
LIN

E

DXEI 19+88.79 PI

DXWI 19+16.73 PT

DXWI 18+64.52 PI

DXWI 18+12.30 PC

DXEI 23+29.80 PT

WDX 15+90.49 PT

DXEI 16+16.64 PI

DXEI 16+44.69 PCC

DXEI 15+87.81 PCC

ML 58+85.44 PI

ML 62+57.53 PT

MR 62+55.56 PC

MR 61+19.51 PT

MR 57+78.30 PI

MLI 551+14.96 PI

MRI 551+77.70 PC

MRI 552+90.71 PI

MRI 554+03.61 PT

BDT 23+09.20 PC

MR 57+30.92 POC/POB AHD

MRI 557+30.92 POE BK=

ML 56+20.00 POC/POB AHD

MLI 556+20.00 POE BK=

E 1605436.732

N 566450.571

MLI 550+85.21 POB

MRI 550+83.28 (43.79’ LT)

DXWI 17+47.77 POB=

E 1605429.125

N 566429.570

MRI 550+73.80 POB

SR 520 MP 0.84

BEGIN PROJECT

MLI 551+51.99 (10.94’ RT) 

ML 51+51.85 PT=

MRI 550+85.89 (33.61’ RT) 

MR 50+86.75 PT= MR 54+34.06 PC 

ML 55+11.29 PC 

MLI 555+16.01 (99.40’ LT)

BDT 21+51.65 POB=

EQUATIO
N

EQUATIO
N
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SR 520 CH01A
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P. MERRELL

K. PRIHAR

CURVE DATA

P.I. STATION DELTA RADIUS TANGENT LENGTH

M. AUDAR

CHANNELIZATION PLAN - ALIGNMENT
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SCALE IN FEET
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NOTES:
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MR LINE

ML LINE

DXEI  19+88.79

DXEI  16+16.64

DXWI  18+64.52

MR  57+78.30

MRI  552+90.71

ML   58+85.44

13°17’51" RT

22°57’01" RT

1”21’36" RT

13°08’37" RT

4”23’15" RT 

10”23’53" RT

2952.00’

142.00’

4400.00’

2988.00’

2950.00’ 

4112.00’

344.10’

28.83’

52.22’

344.24’

113.01’ 

374.15’

685.11’

56.88’

104.44’

685.45’

225.91’ 

746.25’

S

I/C AND BRIDGE REPLACEMENT

SEE SHEET CH10A

MATCH LINE DXEI 15+30
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3%

8%

EX

3%

3%

2%

DXLI 16+22.50 POC
ML 55+53.78 POC=

DXLI 15+76.98 POC
MR 55+65.64 POC=

DX 14+67.83 POT
ML 55+89.74 POC=

DX 14+21.50 POT
MR 55+98.29 POC=

DXRI 15+89.88 POC
ML 56+25.17 POC=

DXRI 15+42.02 POT
MR 56+33.76 POC=

  INFORMATIONAL PURPOSES ONLY.
  FOR ML & MR LINES ARE SHOWN FOR
2.  PORTIONS OF THE ULTIMATE ALIGNMENTS

INFORMATION, SEE SHEETS CH00 & CH00A.
ANALYSES AND DESIGN DATA TABLE
FOR LEGENDS, ABBREVIATIONS, DESIGN1.

WITHIN THIS AREA

STREET AND RAMP ALIGNMENTS

SEE SHEET CH10A FOR LOCAL

WPXS 10+74.37 POT
DXEI 24+92.09 POT=

WPX 9+23.74 POC
ML 62+06.03 POC=

WPX 9+74.58 POC
WDX 16+13.89 POT=

WPXS 11+06.66 POT
MR 61+80.68 POT=

WDX LINE

haukapj
Callout
End Segment 2Begin Segment 3DXEI 16+44.69

haukapj
Callout
End Segment 3DXEI 23+29.80@ Metered On-Ramp Stop Bar
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SR 520 CH02

D. EDWARDS

P. MERRELL

K. PRIHAR

M. AUDAR

WB SR 520

CHANNELIZATION PLAN
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8’

12.5’

12.5’

10’

11’

11’

12’

4’

MONTLAKE TO LAKE WASHINGTON

15.8’

8’

11’

11’5.9’

END 15:1 LANE TAPER
MR 64+35.74 (12’ LT)

5

END 25:1 LANE TAPER
DXEI 27+54.80 (12’ RT)

12’

54 1 2

BEGIN WIDE LANE LINE
END WIDE DOTTED LANE LINE
MR 65+35.74

1
MR 65+40 (6’ LT)

12’ 12’

BEGIN WIDE DOTTED LANE LINE
END GORE AREA MARKING
MR 66+69.48 (22’ RT)

BEGIN GORE AREA MARKING
END YELLOW EDGE LINE
MR 68+14.14 (12’ LT)
BEGIN GORE AREA MARKING
END WHITE EDGE LINE
HDXE 16+19.98 (13’ RT)

17

11’

11’

12’

11’

11’

12’ 12’

11’

11’

13’

2’

8’

END Lg (DXEI)
25 MPH TO 60 MPH
RAMP METER OFF (DXEI)
0 MPH TO 50 MPH
RAMP METER ON (DXEI)
END La MR 70+31.05

BEGIN Lg (DXEI)
MR 66+69.48

1

13’ 2’

8’

14’

8’

4’

8’

2’

8’ 8’ 8’

(6.5’ RT)

HDXE 16+45

4’

MATCH EXISTING CONC. BARRIER
ML 68+64.98 (32’ LT)

4’

8’

11’

11’

12’

12’

8’

12.5’

14’ 12’

10’

14.6’12.5’

12.5’

8’

4’

4’
4.6’

15’

15’
8’

8’

EB SR 520

11
(16.5’ LT)

ML 64+60

WITHIN THIS AREA

STREET AND RAMP DESIGN

SEE SHEET CH11 FOR LOCAL

BRIDGE SOUTH

WEST APPROACH

BRIDGE SOUTH 
ABUTMENT WEST APPROACH

BRIDGE NORTH

WIDENING, WEST APPROACH

DXEI LINE

1

3

4

8.2’ 5.9’ 4.6’

5

6

REGIONAL SHARED-USE PATH

MATCH EXISTING CONC. BARRIER
WPX 15+77.64 (23’ LT)

MATCH EXISTING CONC. BARRIER
WPX 15+77.84 (38.7’ LT)

14’

14’

14’

RSUP LINE

15.7’

4’

7

8

1
(7’ LT)

HWDX 22+30
1

17

3

5

WEST APPROACH BRIDGE NORTH

13 2

3 2

BEGIN GORE AREA MARKING
END YELLOW EDGE LINE
WPX 15+98.12

BEGIN GORE AREA MARKING
END WHITE EDGE LINE
WDX 22+04.08 (25’ LT)

BEGIN GORE AREA MARKING
END WHITE EDGE LINE
HWDX 22+05.15 (14’ LT)

BEGIN GORE AREA MARKING
END YELLOW EDGE LINE
ML 68+17.15 (12’ RT)

50 MPH TO 40 MPH (WPX)
BEGIN Ld WDX 25+88

50 MPH TO 40 MPH
END Ld WPX 17+32

60 MPH TO 50 MPH (HWDX)
END Ld ML 71+94

1 4.8’

2

3

4

5 8.2’

6

7

8 5.8’

?
SHOULDER DATA

2’

4’

4’

ML 73+38.15 (29.9’ RT)

**

HWDX 24+85.00 (8.2’ RT)

*

4’

2’

*

**

NOTES:

UNION BAY

HWDX LINE

HDXE LINE

WDX LINE

ML LINE

MR LINE

WPX LINE
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CONTINUED FROM SHEET CH10

CONTINUED FROM SHEET CH01

CONTINUES ONTO SHEET CH03

***

BEGIN 25.4:1 LANE TAPER
WDX 25+34.64 (40’ LT)

PEDESTRIAN LAND BRIDGE (ABOVE)

4.8’

2

16.7’

2’

4’

MR 64+79.94 (14.0’ LT)

HWDX 19+33.17 (4.0’ RT)

HWDX 22+77.09 (4.0’ RT)

WDX 21+76.88 (4.0’ RT)

WDX 22+49.09 (5.8’ RT)

5.8’

17

5.5’ 4.7’ 4’

9

10

11

9

10

11

WDX 22+86.08 (5.5’ RT) 5.5’

WDX 23+02.10 (4.7’ RT) 4.7’

WDX 26+81.24 (4.0’ RT) 4’

***

END GORE AREA MARKING
WDX 25+34.64 (25’ LT)

2.2’

12

12 HDXE 13+45.48 (2.0’ LT) ***

MR 64+35.74 (16.8’ LT)

5.9’

END 7.8:1, BEGIN 15.8:1

END 15.8:1

END 60.8:1

BEGIN 49.5:1

END 49.5:1, BEGIN 104.7:1

END 104.7:1, BEGIN 49.7:1

BEGIN 40.1:1

END 40.1:1, BEGIN 123.3:1

END 123.3:1, BEGIN 20:1

END 20:1, BEGIN 541.6:1

END 541.6:1

END 238.8:1

BEGIN 72.2:1 LANE TAPER (26’ RT)
BEGIN WIDE DOTTED LANE LINE (12’ RT)
END GORE AREA MARKING (12’ RT)
ML 71+93.67 

END 72.2:1 LANE TAPER
ML 73+38.15 (24’ RT)

1

2 6

2 6

1

I/C AND BRIDGE REPLACEMENT

END 25:1 LANE TAPER
MR 73+31.47 (22’ RT)

BEGIN 25:1 LANE TAPER
MR 70+31.05 (34’ RT)

MATCH EXISTING CONC. BARRIER
WDX 22+49.09 (5.8’ RT)

HWDX 25+80 (7’ LT)
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FOR ALIGNMENT DATA SEE SHEET CH02A.2.

INFORMATION, SEE SHEETS CH00 & CH00A.

ANALYSES AND DESIGN DATA TABLE

FOR LEGENDS, ABBREVIATIONS, DESIGN1.

9
2

6

8

36

5

6’

CURB BARRIER

(7.5’ LT)

HWDX 19+60

1.7’

1
(6’ LT)

MR 71+27

END WIDE DOTTED LANE LINE
MR 70+30.94 (22’ RT)
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ML LINE

MR LINE

20
15

DXEI LINE

20

25

15

65

65

70

70

20 25

15WPX LINE

BERM LINE

WPX 13+15.96 PC

WPX 14+06.26 PI

WPX 14+96.26 PT

WPX 17+32.09 PT

WPX 16+65.29 PC

WPX 16+98.69 PI

HWDX 24+21.69 PI

WDX 26+81.23 PC

HDXE 15+11.05 PT

HDXE 14+15.70 PC HDXE 14+63.37 PI

RSUP 13+72.30 PI

 

HWDX 22+62.03 PRC
HWDX 19+95.52 PI

ML 72+62.43 PC

MR 73+74.82 PCMR 69+72.94 PTMR 66+14.36 PI

ML 71+93.67 (26.00’ RT)

HWDX 25+81.23 PT=

WDX 21+22.09 PRC

WDX 20+14.04 PC 

 WDX 20+68.06 PI

WDX 22+12.42 PT 

 WDX 21+67.25 PI

MR 66+69.48 (22.00’ RT)

DXEI 29+85.27 POE=

VX 18+43.44 POC
FXSW 16+64.21 PT/POE=

N85°25’15"E N81°54’31"E

N84°02’57"E
N78°32’32"E

N82°19’26"E

WPX 13+36.08 (24.65’ LT)

RSUP 14+05.63 PT/POE=

N82°11’14"E

WDX 25+38.92 (24.76’ LT)

WPX 19+33.38 POE=

BERM 1+55.63 PC
BERM 4+16.70 PC

BERM 2+18.00 PI
BERM 4+33.33 PI

BERM 2+80.35 PT

FXSW 15+26.00 (39.97’ LT) 

BERM 4+48.80 PT/POE=

SEC.21 T.25N. R.4E W.M.
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SR 520 CH02A

D. EDWARDS

P. MERRELL

K. PRIHAR

CURVE DATA
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M. AUDAR

HWDX LINE

HDXE LINE
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I/C AND BRIDGE REPLACEMENT

INFORMATION, SEE SHEETS CH00 & CH00A.
ANALYSES AND DESIGN DATA TABLE
FOR LEGENDS, ABBREVIATIONS, DESIGN1.

WITHIN THIS AREA

STREET AND RAMP ALIGNMENTS

SEE SHEET CH11A FOR LOCAL

*****

***

*

BRIDGE WIDENING, 2% EX

TRANSITION FROM 2% TO -2%

ADVERSE SUPER
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50.00’

3000.00’

7600.00’

4836.00’

5550.00’

3501.00’

1295.00’

8400.00’

12000.00’

312.00’

11702.00’

16.62’

62.37’

47.68’

159.65’

266.92’

33.40’

90.30’

45.17’

54.02’

33.59’

358.80’

32.10’

124.72’

95.36’

319.19’

533.44’

66.80’

180.30’

90.33’

108.05’

66.92’

717.38’

36°46’58" LT

2°22’55" LT

0°43’08" LT

3°46’54" RT

5°30’25" LT

1°05’36" RT

7°58’38" LT

0°36’58" RT

0°30’57" LT

12°17’18" LT

3°30’45" LT

BERM  4+33.33

BERM  2+18.00

HDXE  14+63.37

HWDX  24+21.69

HWDX  19+95.52

WPX  16+98.69

WPX  14+06.26

WDX 21+67.25

WDX 20+68.06

RSUP  13+72.30

MR  66+14.36
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BEGIN 238.8:1

I/C AND BRIDGE REPLACEMENT

END 10.2:1 LANE TAPER

FX 13+35.89

LANE LINE (22’ RT)
END WIDE BROKEN
END WHITE EDGE LINE (34’ RT)
BEGIN WIDE LANE LINE (22’ RT)
BEGIN LANE LINE (11’ RT)
END 21.1:1 LANE TAPER (34’ RT)
END 14.1:1 LANE TAPER (22’ RT)
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Begin Existing Segment 1DXEV 10+68(see Note 1)
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Text Box
Note 1:  Segment 1 transitions from a 3 lane section down to two lane section.  Per HSM ISATe, max lanes that can be modeled for urban locations is 2 lanes.  For modeling purposes, segment 1 has been modeled with 2 lanes.
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Callout
End Existing Segment 1Begin Existing Segment 2DXEV 12+52.69 (PC)
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SR 520, MONTLAKE TO LAKE WASHINGTON 
I/C AND BRIDGE REPLACEMENT 
DESIGN ANALYSIS #5 - EB ON-RAMP @ MONTLAKE (DXEI) 

APPENDIX D 

Quantitative Analysis 
For Barrier Shy Distance Only 

(HSM Freeway Model / ISATe) 



General Information General Information
Project description: Project description:
Analyst: Date: Area type: Analyst: Date: Area type:
First year of analysis: 2017 First year of analysis: 2017 Total length of freeway segments for Study Period (mi): 0.000
Last year of analysis: 2017 Last year of analysis: 2017
Crash Data Description Site Description
Freeway segments Segment crash data available? No First year of crash data: Freeway Segments

Project-level crash data available? No Last year of crash data: Number Lanes Study Period Study Period Description
Ramp segments Segment crash data available? No First year of crash data: Length (mi)

Project-level crash data available? No Last year of crash data: 1 0 0.000 0
Ramp terminals Segment crash data available? No First year of crash data: 2 0 0.000 0

Project-level crash data available? No Last year of crash data: 3 0 0.000 0
Estimated Crash Statistics 4 0 0.000 0
Crashes for Entire Facility Total K A B C PDO 5 0 0.000 0

Estimated number of crashes during Study Period, crashes: 4.6 0.0 0.1 0.4 1.0 3.1 6 0 0.000 0
Estimated average crash freq. during Study Period, crashes/yr: 4.6 0.0 0.1 0.4 1.0 3.1 7 0 0.000 0
Crashes by Facility Component Nbr. Sites Total K A B C PDO 8 0 0.000 0

Freeway segments, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 9 0 0.000 0
Ramp segments, crashes: 2 4.6 0.0 0.1 0.4 1.0 3.1 10 0 0.000 0
Crossroad ramp terminals, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 11 0 0.000 0
Crashes for Entire Facility by Year Year Total K A B C PDO 12 0 0.000 0

Estimated number of crashes during 2017 4.6 0.0 0.1 0.4 1.0 3.1 13 0 0.000 0
the Study Period, crashes: 2018 14 0 0.000 0

2019 15 0 0.000 0
2020 16 0 0.000 0
2021 17 0 0.000 0
2022 18 0 0.000 0
2023 19 0 0.000 0
2024 20 0 0.000 0
2025 Ramp Segments
2026 Number Study Period Number Study Period
2027 Description Description
2028 1 DXEI 14+40 to 16+44.59 21 0
2029 2 DXEI 16+44.69 to 23+29.80 22 0
2030 3 0 23 0
2031 4 0 24 0
2032 5 0 25 0
2033 6 0 26 0
2034 7 0 27 0
2035 8 0 28 0
2036 9 0 29 0
2037 10 0 30 0
2038 11 0 31 0
2039 12 0 32 0
2040 13 0 33 0

Distribution of Crashes for Entire Facility 14 0 34 0

15 0 35 0
Total K A B C PDO 16 0 36 0

Multiple vehicle Head-on crashes: 0.0 0.0 0.0 0.0 0.0 0.0 17 0 37 0
Right-angle crashes: 0.0 0.0 0.0 0.0 0.0 0.0 18 0 38 0
Rear-end crashes: 0.6 0.0 0.0 0.1 0.2 0.4 19 0 39 0
Sideswipe crashes: 0.3 0.0 0.0 0.0 0.0 0.2 20 0 40 0
Other multiple-vehicle crashes: 0.1 0.0 0.0 0.0 0.0 0.1 Crossroad Ramp Terminals
   Total multiple-vehicle crashes: 1.0 0.0 0.0 0.1 0.2 0.7 Number Config. Control Study Period Description

Single vehicle Crashes with animal: 0.0 0.0 0.0 0.0 0.0 0.0
Crashes with fixed object: 2.8 0.0 0.0 0.2 0.5 2.0 1 0 0 0
Crashes with other object: 0.1 0.0 0.0 0.0 0.0 0.1 2 0 0 0
Crashes with parked vehicle: 0.0 0.0 0.0 0.0 0.0 0.0 3 0 0 0
Other single-vehicle crashes 0.6 0.0 0.0 0.1 0.2 0.3 4 0 0 0
   Total single-vehicle crashes: 3.5 0.0 0.1 0.3 0.8 2.4 5 0 0 0

Total crashes: 4.6 0.0 0.1 0.4 1.0 3.1 6 0 0 0

Crash Type Crash Type Category

Output Summary

SR 520, Montlake to Lk Wash I/C and Br Replacement (DXEI OnRmp @ Mntlk) - BS1a
jh 12/3/2017 Urban

Estimated Number of Crashes During the Study Period

Evaluation Site Summary

SR 520, Montlake to Lk Wash I/C and Br Replacement (DXEI OnRmp @ Mntlk) - BS1a
jh 12/3/2017 Urban

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option BS1a)



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4

      (View results in Column CJ) (View results in Advisory Messages)
Basic Roadway Data
Number of through lanes (n): 2 2
Ramp segment description: DXEI 14+40 toDXEI 16+44.69 to 23+29.80
Segment length (L), mi: 0.04 0.13
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance
Type of control at crossroad ramp terminal: Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: In Seg. In Seg.
Curve radius (R1), ft: 100 2927
Length of curve (Lc1), mi: 0.05 0.13
Length of curve in segment (Lc1,seg), mi: 0.03 0.13
Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.06 0.12

2 Horizontal curve?: In Seg. No
Curve radius (R2), ft: 112
Length of curve (Lc2), mi: 0.01
Length of curve in segment (Lc2,seg), mi: 0.01
Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.11

3 Horizontal curve?: No
Curve radius (R3), ft:
Length of curve (Lc3), mi:
Length of curve in segment (Lc3,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X3), mi:

4 Horizontal curve?:
Curve radius (R4), ft:
Length of curve (Lc4), mi:
Length of curve in segment (Lc4,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:
Length of curve (Lc5), mi:
Length of curve in segment (Lc5,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data
Lane width (Wl), ft: 15 12.5
Right shoulder width (Wrs), ft: 8 8
Left shoulder width (Wls), ft: 4 4
Presence of lane add or lane drop by taper: No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:
Roadside Data
Presence of barrier on right side of roadway: No Yes

1 Length of barrier (Lrb,1), mi: 0.11
Distance from edge of traveled way to barrier face (Woff,r,1), ft: 8

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-
option BS1a)



2 Length of barrier (Lrb,2), mi:
Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:
Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:
Distance from edge of traveled way to barrier face (Woff,r,4), ft:

5 Length of barrier (Lrb,5), mi:
Distance from edge of traveled way to barrier face (Woff,r,5), ft:

Presence of barrier on left side of roadway: Yes Yes
1 Length of barrier (Llb,1), mi: 0.04 0.13

Distance from edge of traveled way to barrier face (Woff,l,1), ft: 4 4

2 Length of barrier (Llb,2), mi:
Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:
Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:
Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:
Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:
Ramp Ramp exit in segment? (If yes, indicate type.): No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:
Weaving Weave section in collector-distributor road segment?:
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2017
 (enter data only for those years for which 2018
  it is available, leave other years blank) 2019

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

14300 14300

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1a)



Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2017
(No,w,n,mv,fi) 2018

2019
2020
2021

Single-vehicle crashes 2017
(No,w,n,sv,fi) 2018

2019
2020
2021

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2017
(No,w,n,mv,pdo) 2018

2019
2020
2021

Single-vehicle crashes 2017
(No,w,n,sv,pdo) 2018

2019
2020
2021

Advisory Messages

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1a)



Variable Limits
Number of through lanes (n): 2 2 2 2
Length of curve in segment (Lc1,seg), mi: 0.04 0.13 0 0
Length of curve in segment (Lc2,seg), mi: 0.01 0.13 0 0
Length of curve in segment (Lc3,seg), mi: 0.04 0.13 0 0
Length of curve in segment (Lc4,seg), mi: 0.04 0.13 0 0
Length of curve in segment (Lc5,seg), mi: 0.04 0.13 0 0
Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04 0.13 0.3 0.3
Length of entrance s-c lane in segment (Len,seg), mi: 0.04 0.13 0.19 0.19
Length of exit s-c lane in segment (Lex,seg), mi: 0.04 0.13 0.19 0.19
Length of weaving section in segment (Lwev,seg), mi: 0.04 0.13 0.3 0.3

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option BS1a)



Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3
    SV = single-vehicle model

Crash Modification Factors
Fatal-and-Injury Crash CMFs
Horizontal curve (CMF1,w,x,y,fi): MV 7.158 1.013

SV 20.021 1.041
Lane width (CMF2, w,x,y,fi): MV SV 0.955 1.071
Right shoulder width (CMF3,w,x,y,fi): MV SV 1.000 1.000
Left shoulder width (CMF4,w,x,y,fi): MV SV 1.000 1.000
Right side barrier (CMF5,w,x,y,fi): MV SV 1.000 1.273
Left side barrier (CMF6,w,x,y,fi): MV SV 1.323 1.323
Weaving section (CMF9,cds,ac,at,fi): MV SV

Year: 2017 1.000 1.000
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Ramp speed-change lane (CMF8,w,x,mv,fi): MV 1.000 1.000
Lane add or drop (CMF7,w,x,y,fi): MV SV 1.000 1.000
Property-Damage-Only Crash CMFs
Horizontal curve (CMF1,w,x,y,pdo): MV 5.308 1.009

SV 25.792 1.054
Lane width (CMF2, w,x,y,pdo): MV SV 1.000 1.000
Right shoulder width (CMF3,w,x,y,pdo): MV SV 1.000 1.000
Left shoulder width (CMF4,w,x,y,pdo): MV SV 1.000 1.000
Right side barrier (CMF5,w,x,y,pdo): MV SV 1.000 1.248

Applicable 
Models

Study 
Period

Study 
Period

Study 
Period

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
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Left side barrier (CMF6,w,x,y,pdo): MV SV 1.293 1.293
Weaving section (CMF9,cds,ac,at,pdo): MV SV

Year: 2017 1.000 1.000
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Ramp speed-change lane (CMF8,w,x,mv,pdo): MV 1.000 1.000
Lane add or drop (CMF7,w,x,y,pdo): MV SV 1.000 1.000
Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,fi):
Observed crash count (N*o,w,x,mv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,fi,r), crashes/yr:
Predicted average crash frequency 2017 0.193 0.127
  (Ne,w,x,mv,fi), crashes/yr: (Np,w,x,mv,fi), crashes/yr: 2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1a)



2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,fi):
Observed crash count (N*o,w,x,sv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,fi,r), crashes/yr:
Predicted average crash frequency 2017 0.926 0.223
  (Ne,w,x,sv,fi), crashes/yr: (Np,w,x,sv,fi), crashes/yr: 2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,pdo):
Observed crash count (N*o,w,x,mv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,pdo,r), crashes/yr:
Predicted average crash frequency 2017 0.393 0.303

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1a)



  (Ne,w,x,mv,pdo), crashes/yr: (Np,w,x,mv,pdo), crashes/yr: 2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,pdo):
Observed crash count (N*o,w,x,sv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,pdo,r), crashes/yr:
Predicted average crash frequency 2017 2.057 0.341
  (Ne,w,x,sv,pdo), crashes/yr: (Np,w,x,sv,pdo), crashes/yr: 2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037

EaEastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-
option BS1a)stbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only



2038
2039
2040

Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.019 0.005
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.059 0.016
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.312 0.086
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.729 0.243
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.119 0.350
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.450 0.644
  Total crash frequency (N*e,w,x,at,as), crashes: 3.569 0.994
Intermediate Results
Friction-limited curve speed for curve 1 (vmax,1), ft/s: 36.6 100.7
   Curve entry speed for curve 1 (vent,1), ft/s: 55.1 68.7
   Curve exit speed for curve 1 (vext,1), ft/s: 36.6 87.2
   Proportion of segment length with curve 1 (Pc,1): 0.750 1.000
Friction-limited curve speed for curve 2 (vmax,2), ft/s: 37.8
   Curve entry speed for curve 2 (vent,2), ft/s: 36.6
   Curve exit speed for curve 2 (vext,2), ft/s: 37.8
   Proportion of segment length with curve 2 (Pc,2): 0.250
Friction-limited curve speed for curve 3 (vmax,3), ft/s:
   Curve entry speed for curve 3 (vent,3), ft/s:
   Curve exit speed for curve 3 (vext,3), ft/s:
   Proportion of segment length with curve 3 (Pc,3):
Friction-limited curve speed for curve 4 (vmax,4), ft/s:
   Curve entry speed for curve 4 (vent,4), ft/s:
   Curve exit speed for curve 4 (vext,4), ft/s:
   Proportion of segment length with curve 4 (Pc,4):
Friction-limited curve speed for curve 5 (vmax,5), ft/s:
   Curve entry speed for curve 5 (vent,5), ft/s:
   Curve exit speed for curve 5 (vext,5), ft/s:
   Proportion of segment length with curve 5 (Pc,5):
Distance from edge of right shoulder to barrier face (Wrcb), ft: 999.000 0.750
Proportion of segment length with barrier on the right side (Prb): 0.000 0.846
Distance from edge of left shoulder to barrier face (Wlcb), ft: 0.750 0.750
Proportion of segment length with barrier on the left side (Plb): 1.000 1.000
Proportion of segment length within a weaving section (Pwev): 0.000 0.000
Proportion of segment length adjacent to speed-change lane of another ramp (Pen-ex): 0.000 0.000
Proportion of segment length adjacent to taper of lane add or drop. (Ptpr): 0.000 0.000
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2017 14300 14300

2018 14300 14300
2019 14300 14300
2020 14300 14300

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1a)



2021 14300 14300
2022 14300 14300
2023 14300 14300
2024 14300 14300
2025 14300 14300
2026 14300 14300
2027 14300 14300
2028 14300 14300
2029 14300 14300
2030 14300 14300
2031 14300 14300
2032 14300 14300
2033 14300 14300
2034 14300 14300
2035 14300 14300
2036 14300 14300
2037 14300 14300
2038 14300 14300
2039 14300 14300
2040 14300 14300

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1a)



General Information General Information
Project description: Project description:
Analyst: Date: Area type: Analyst: Date: Area type:
First year of analysis: 2017 First year of analysis: 2017 Total length of freeway segments for Study Period (mi): 0.000
Last year of analysis: 2017 Last year of analysis: 2017
Crash Data Description Site Description
Freeway segments Segment crash data available? No First year of crash data: Freeway Segments

Project-level crash data available? No Last year of crash data: Number Lanes Study Period Study Period Description
Ramp segments Segment crash data available? No First year of crash data: Length (mi)

Project-level crash data available? No Last year of crash data: 1 0 0.000 0
Ramp terminals Segment crash data available? No First year of crash data: 2 0 0.000 0

Project-level crash data available? No Last year of crash data: 3 0 0.000 0
Estimated Crash Statistics 4 0 0.000 0
Crashes for Entire Facility Total K A B C PDO 5 0 0.000 0

Estimated number of crashes during Study Period, crashes: 4.3 0.0 0.1 0.4 0.9 2.9 6 0 0.000 0
Estimated average crash freq. during Study Period, crashes/yr: 4.3 0.0 0.1 0.4 0.9 2.9 7 0 0.000 0
Crashes by Facility Component Nbr. Sites Total K A B C PDO 8 0 0.000 0

Freeway segments, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 9 0 0.000 0
Ramp segments, crashes: 2 4.3 0.0 0.1 0.4 0.9 2.9 10 0 0.000 0
Crossroad ramp terminals, crashes: 0 0.0 0.0 0.0 0.0 0.0 0.0 11 0 0.000 0
Crashes for Entire Facility by Year Year Total K A B C PDO 12 0 0.000 0

Estimated number of crashes during 2017 4.3 0.0 0.1 0.4 0.9 2.9 13 0 0.000 0
the Study Period, crashes: 2018 14 0 0.000 0

2019 15 0 0.000 0
2020 16 0 0.000 0
2021 17 0 0.000 0
2022 18 0 0.000 0
2023 19 0 0.000 0
2024 20 0 0.000 0
2025 Ramp Segments
2026 Number Study Period Number Study Period
2027 Description Description
2028 1 DXEI 14+40 to 16+44.59 21 0
2029 2 DXEI 16+44.69 to 23+29.80 22 0
2030 3 0 23 0
2031 4 0 24 0
2032 5 0 25 0
2033 6 0 26 0
2034 7 0 27 0
2035 8 0 28 0
2036 9 0 29 0
2037 10 0 30 0
2038 11 0 31 0
2039 12 0 32 0
2040 13 0 33 0

Distribution of Crashes for Entire Facility 14 0 34 0

15 0 35 0
Total K A B C PDO 16 0 36 0

Multiple vehicle Head-on crashes: 0.0 0.0 0.0 0.0 0.0 0.0 17 0 37 0
Right-angle crashes: 0.0 0.0 0.0 0.0 0.0 0.0 18 0 38 0
Rear-end crashes: 0.6 0.0 0.0 0.1 0.1 0.4 19 0 39 0
Sideswipe crashes: 0.3 0.0 0.0 0.0 0.0 0.2 20 0 40 0
Other multiple-vehicle crashes: 0.1 0.0 0.0 0.0 0.0 0.1 Crossroad Ramp Terminals
   Total multiple-vehicle crashes: 0.9 0.0 0.0 0.1 0.2 0.7 Number Config. Control Study Period Description

Single vehicle Crashes with animal: 0.0 0.0 0.0 0.0 0.0 0.0
Crashes with fixed object: 2.6 0.0 0.0 0.2 0.5 1.9 1 0 0 0
Crashes with other object: 0.1 0.0 0.0 0.0 0.0 0.1 2 0 0 0
Crashes with parked vehicle: 0.0 0.0 0.0 0.0 0.0 0.0 3 0 0 0
Other single-vehicle crashes 0.5 0.0 0.0 0.1 0.2 0.3 4 0 0 0
   Total single-vehicle crashes: 3.3 0.0 0.1 0.3 0.7 2.3 5 0 0 0

Total crashes: 4.3 0.0 0.1 0.4 0.9 2.9 6 0 0 0

Evaluation Site Summary

SR 520, Montlake to Lk Wash I/C and Br Replacement (DXEI OnRmp @ Mntlk) - BS1b
jh 12/3/2017 Urban

Crash Type Crash Type Category

Output Summary

SR 520, Montlake to Lk Wash I/C and Br Replacement (DXEI OnRmp @ Mntlk) - BS1b
jh 12/3/2017 Urban

Estimated Number of Crashes During the Study Period

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option BS1b)



Input Worksheet for Ramp Segments
Segment 1 Segment 2 Segment 3 Segment 4

      (View results in Column CJ) (View results in Advisory Messages)
Basic Roadway Data
Number of through lanes (n): 2 2
Ramp segment description: DXEI 14+40 toDXEI 16+44.69 to 23+29.80
Segment length (L), mi: 0.04 0.13
Average traffic speed on the freeway (Vfrwy), mi/h: 60 60
Segment type (ramp or collector-distributor road): Entrance Entrance
Type of control at crossroad ramp terminal: Signal Signal
Alignment Data
Horizontal Curve Data     See notes

1 Horizontal curve?: In Seg. In Seg.
Curve radius (R1), ft: 100 2927
Length of curve (Lc1), mi: 0.05 0.13
Length of curve in segment (Lc1,seg), mi: 0.03 0.13
Ramp-mile of beginning of curve in direction of travel (X1), mi: 0.06 0.12

2 Horizontal curve?: In Seg. No
Curve radius (R2), ft: 112
Length of curve (Lc2), mi: 0.01
Length of curve in segment (Lc2,seg), mi: 0.01
Ramp-mile of beginning of curve in direction of travel (X2), mi: 0.11

3 Horizontal curve?: No
Curve radius (R3), ft:
Length of curve (Lc3), mi:
Length of curve in segment (Lc3,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X3), mi:

4 Horizontal curve?:
Curve radius (R4), ft:
Length of curve (Lc4), mi:
Length of curve in segment (Lc4,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X4), mi:

5 Horizontal curve?:
Curve radius (R5), ft:
Length of curve (Lc5), mi:
Length of curve in segment (Lc5,seg), mi:
Ramp-mile of beginning of curve in direction of travel (X5), mi:

Cross Section Data
Lane width (Wl), ft: 15 12.5
Right shoulder width (Wrs), ft: 8 8
Left shoulder width (Wls), ft: 6 6
Presence of lane add or lane drop by taper: No No

Length of taper in segment (Ladd,seg or Ldrop,seg), mi:
Roadside Data
Presence of barrier on right side of roadway: No Yes

1 Length of barrier (Lrb,1), mi: 0.11
Distance from edge of traveled way to barrier face (Woff,r,1), ft: 8

Study 
Period

Study 
Period

Study 
Period

Study 
Period

Check Input ValuesEcho Input ValuesClear

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-
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2 Length of barrier (Lrb,2), mi:
Distance from edge of traveled way to barrier face (Woff,r,2), ft:

3 Length of barrier (Lrb,3), mi:
Distance from edge of traveled way to barrier face (Woff,r,3), ft:

4 Length of barrier (Lrb,4), mi:
Distance from edge of traveled way to barrier face (Woff,r,4), ft:

5 Length of barrier (Lrb,5), mi:
Distance from edge of traveled way to barrier face (Woff,r,5), ft:

Presence of barrier on left side of roadway: Yes Yes
1 Length of barrier (Llb,1), mi: 0.04 0.13

Distance from edge of traveled way to barrier face (Woff,l,1), ft: 6 6

2 Length of barrier (Llb,2), mi:
Distance from edge of traveled way to barrier face (Woff,l,2), ft:

3 Length of barrier (Llb,3), mi:
Distance from edge of traveled way to barrier face (Woff,l,3), ft:

4 Length of barrier (Llb,4), mi:
Distance from edge of traveled way to barrier face (Woff,l,4), ft:

5 Length of barrier (Llb,5), mi:
Distance from edge of traveled way to barrier face (Woff,l,5), ft:

Ramp Access Data     See note
Ramp Ramp entrance in segment? (If yes, indicate type.): No No

Entrance Length of entrance s-c lane in segment (Len,seg), mi:
Ramp Ramp exit in segment? (If yes, indicate type.): No No

Exit Length of exit s-c lane in segment (Lex,seg), mi:
Weaving Weave section in collector-distributor road segment?:
Section Length of weaving section (Lwev), mi:

Length of weaving section in segment (Lwev,seg), mi:
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2017
 (enter data only for those years for which 2018
  it is available, leave other years blank) 2019

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

14300 14300

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1b)



Crash Data Year Segment Crashes -->
Count of Fatal-and-Injury (FI) Crashes by Year

Multiple-vehicle crashes 2017
(No,w,n,mv,fi) 2018

2019
2020
2021

Single-vehicle crashes 2017
(No,w,n,sv,fi) 2018

2019
2020
2021

Count of Property-Damage-Only (PDO) Crashes by Year
Multiple-vehicle crashes 2017
(No,w,n,mv,pdo) 2018

2019
2020
2021

Single-vehicle crashes 2017
(No,w,n,sv,pdo) 2018

2019
2020
2021

Advisory Messages

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1b)



Variable Limits
Number of through lanes (n): 2 2 2 2
Length of curve in segment (Lc1,seg), mi: 0.04 0.13 0 0
Length of curve in segment (Lc2,seg), mi: 0.01 0.13 0 0
Length of curve in segment (Lc3,seg), mi: 0.04 0.13 0 0
Length of curve in segment (Lc4,seg), mi: 0.04 0.13 0 0
Length of curve in segment (Lc5,seg), mi: 0.04 0.13 0 0
Length of taper in segment (Ladd,seg or Ldrop,seg), mi: 0.04 0.13 0.3 0.3
Length of entrance s-c lane in segment (Len,seg), mi: 0.04 0.13 0.19 0.19
Length of exit s-c lane in segment (Lex,seg), mi: 0.04 0.13 0.19 0.19
Length of weaving section in segment (Lwev,seg), mi: 0.04 0.13 0.3 0.3

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1b)



Output Worksheet for Ramp Segments
    MV = multiple-vehicle model Segment 1 Segment 2 Segment 3
    SV = single-vehicle model

Crash Modification Factors
Fatal-and-Injury Crash CMFs
Horizontal curve (CMF1,w,x,y,fi): MV 7.158 1.013

SV 20.021 1.041
Lane width (CMF2, w,x,y,fi): MV SV 0.955 1.071
Right shoulder width (CMF3,w,x,y,fi): MV SV 1.000 1.000
Left shoulder width (CMF4,w,x,y,fi): MV SV 0.898 0.898
Right side barrier (CMF5,w,x,y,fi): MV SV 1.000 1.273
Left side barrier (CMF6,w,x,y,fi): MV SV 1.323 1.323
Weaving section (CMF9,cds,ac,at,fi): MV SV

Year: 2017 1.000 1.000
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Ramp speed-change lane (CMF8,w,x,mv,fi): MV 1.000 1.000
Lane add or drop (CMF7,w,x,y,fi): MV SV 1.000 1.000
Property-Damage-Only Crash CMFs
Horizontal curve (CMF1,w,x,y,pdo): MV 5.308 1.009

SV 25.792 1.054
Lane width (CMF2, w,x,y,pdo): MV SV 1.000 1.000
Right shoulder width (CMF3,w,x,y,pdo): MV SV 1.000 1.000
Left shoulder width (CMF4,w,x,y,pdo): MV SV 0.950 0.950
Right side barrier (CMF5,w,x,y,pdo): MV SV 1.000 1.248

Study 
Period

Study 
Period

Study 
Period

Applicable 
Models

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option BS1b)



Left side barrier (CMF6,w,x,y,pdo): MV SV 1.293 1.293
Weaving section (CMF9,cds,ac,at,pdo): MV SV

Year: 2017 1.000 1.000
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Ramp speed-change lane (CMF8,w,x,mv,pdo): MV 1.000 1.000
Lane add or drop (CMF7,w,x,y,pdo): MV SV 1.000 1.000
Predicted Average Crash Frequency
Fatal-and-Injury Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,fi):
Observed crash count (N*o,w,x,mv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,fi,r), crashes/yr:
Predicted average crash frequency 2017 0.173 0.114
  (Ne,w,x,mv,fi), crashes/yr: (Np,w,x,mv,fi), crashes/yr: 2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
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2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,fi):
Observed crash count (N*o,w,x,sv,fi), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,fi,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,fi,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,fi,r), crashes/yr:
Predicted average crash frequency 2017 0.831 0.201
  (Ne,w,x,sv,fi), crashes/yr: (Np,w,x,sv,fi), crashes/yr: 2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Property-Damage-Only Crash Frequency
Multiple-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,mv,pdo):
Observed crash count (N*o,w,x,mv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,mv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,mv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,mv,pdo,r), crashes/yr:
Predicted average crash frequency 2017 0.373 0.288

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
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  (Ne,w,x,mv,pdo), crashes/yr: (Np,w,x,mv,pdo), crashes/yr: 2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

Single-Vehicle Crash Analysis Year
Overdispersion parameter (kw,x,sv,pdo):
Observed crash count (N*o,w,x,sv,pdo), crashes:
Reference year (r):
Predicted average crash freq. for reference year (Np,w,x,sv,pdo,r), crashes/yr:
Equivalent years associated with crash count (Cb,w,x,sv,pdo,r), yr:
Expected average crash freq. for reference year given N*o (Na,w,x,sv,pdo,r), crashes/yr:
Predicted average crash frequency 2017 1.954 0.324
  (Ne,w,x,sv,pdo), crashes/yr: (Np,w,x,sv,pdo), crashes/yr: 2018

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
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2038
2039
2040

Crash Severity Distribution
 (during Study Period)
Fatal crash frequency (N*e,w,x,at,K), crashes: 0.017 0.005
Incapacitating injury crash freq. (N*e,w,x,at,A), crashes: 0.053 0.014
Non-incapacitating inj. crash freq. (N*e,w,x,at,B), crashes: 0.280 0.078
Possible injury crash freq. (N*e,w,x,at,C), crashes: 0.655 0.218
  Total fatal-and-injury crash freq. (N*e,w,x,at,fi), crashes: 1.005 0.314
Property-damage-only crash freq. (N*e,w,x,at,pdo), crashes: 2.327 0.612
  Total crash frequency (N*e,w,x,at,as), crashes: 3.331 0.926
Intermediate Results
Friction-limited curve speed for curve 1 (vmax,1), ft/s: 36.6 100.7
   Curve entry speed for curve 1 (vent,1), ft/s: 55.1 68.7
   Curve exit speed for curve 1 (vext,1), ft/s: 36.6 87.2
   Proportion of segment length with curve 1 (Pc,1): 0.750 1.000
Friction-limited curve speed for curve 2 (vmax,2), ft/s: 37.8
   Curve entry speed for curve 2 (vent,2), ft/s: 36.6
   Curve exit speed for curve 2 (vext,2), ft/s: 37.8
   Proportion of segment length with curve 2 (Pc,2): 0.250
Friction-limited curve speed for curve 3 (vmax,3), ft/s:
   Curve entry speed for curve 3 (vent,3), ft/s:
   Curve exit speed for curve 3 (vext,3), ft/s:
   Proportion of segment length with curve 3 (Pc,3):
Friction-limited curve speed for curve 4 (vmax,4), ft/s:
   Curve entry speed for curve 4 (vent,4), ft/s:
   Curve exit speed for curve 4 (vext,4), ft/s:
   Proportion of segment length with curve 4 (Pc,4):
Friction-limited curve speed for curve 5 (vmax,5), ft/s:
   Curve entry speed for curve 5 (vent,5), ft/s:
   Curve exit speed for curve 5 (vext,5), ft/s:
   Proportion of segment length with curve 5 (Pc,5):
Distance from edge of right shoulder to barrier face (Wrcb), ft: 999.000 0.750
Proportion of segment length with barrier on the right side (Prb): 0.000 0.846
Distance from edge of left shoulder to barrier face (Wlcb), ft: 0.750 0.750
Proportion of segment length with barrier on the left side (Plb): 1.000 1.000
Proportion of segment length within a weaving section (Pwev): 0.000 0.000
Proportion of segment length adjacent to speed-change lane of another ramp (Pen-ex): 0.000 0.000
Proportion of segment length adjacent to taper of lane add or drop. (Ptpr): 0.000 0.000
Traffic Data Year
Average daily traffic (AADTr or AADTc) by year, veh/d: 2017 14300 14300

2018 14300 14300
2019 14300 14300
2020 14300 14300

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1b)



2021 14300 14300
2022 14300 14300
2023 14300 14300
2024 14300 14300
2025 14300 14300
2026 14300 14300
2027 14300 14300
2028 14300 14300
2029 14300 14300
2030 14300 14300
2031 14300 14300
2032 14300 14300
2033 14300 14300
2034 14300 14300
2035 14300 14300
2036 14300 14300
2037 14300 14300
2038 14300 14300
2039 14300 14300
2040 14300 14300

Eastbound On-ramp from Montlake Blvd (DXEI) - Barrier Shy Distance Only (sub-option 
BS1b)
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