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BEYOND HSM?

Traffic Safety Analysis for the Access Justification Report (AJR)
Urban Kansas City I-70, Downtown to 1-435
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From The Paseo to US 40
Kansas City

Kansas C
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Approx. 5 miles in length

Urbanized area

MoDOT
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Project Overview

* 12 interchanges

* 25 mainline and overhead bridges
* 6/ 8thrulanes of pavement

* 96,000 to 120,000 vpd

* 18% trucks

 Heavy AM and PM rush hour traffic
* Heavy pedestrian and transit traffic

 Corridor of concern for serious crashes
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Progress in Traffic Safety Analysis

/ We are here

We are making progress in our ability to predict crashes!

' MoDOT
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Let’s bash HSM! (ISATe specifically)

ISATe doesn’t understand sideslopes

ISATe doesn’t understand fixed objects
ISATe doesn’t understand vertical alignment
ISATe doesn’t understand congestion

ISATe doesn’t understand lighting

ISATe doesn’t understand pedestrians

Longer road = more crashes
More traffic = more crashes

MoDOT
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What does ISATe understand?

Lane/Shoulder widths
Curves

Guardrail

Ramp locations

If you put a bunch of people on a road, some of them will crash

MoDOT
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A different approach

A modular approach
Use what works well
Toss what doesn’t
Add what works better

’ MoDOT
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Baseline crashes

If you build it, they will crash

* Uses ISATe
* Crashes that occur because the road exists
* Straight, flat road with no access

' MoDOT
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Horizontal Curves

ISATe based
. Only looked at Benton & Jackson Curves




Lane & Shoulder widths

ISATe based

MoDOT

Mumber of through lanes [n): 0 10 n o 10 o 10 A1 10 0 10 a k) 8 8 3
Seamonti- |SeamentE- |Seqment3- |Soamentd- |Seament- |Soamentt |SeqmentT- Seamont 4+ | Soament10-| Seament 11- | Soament 12 - [ Saament 13 -| Seameont 14 -| Scament 18 -| Seqment
Shatian Ot |Skakion10.5 - | Station 95.5 [ Stavion 975 [Sation 112 | Sration 157 |Station 140 [Station 156 [Seavien171 | sration 93

0.5 ozt 3 a0 52 57 615 515955 [toovs a1t ko 127 a0 ko 156 171 ko 19z tazon
0.063 0.303 0.076 0.474 0.074 0.103 0.573 0.183 0.235 0.142 0,336 0.271 0.322 0038 0133

Harizontal curve in segment?:

BEoth Oir.

BEoth Dir.

Baoth Oir.

Curve radius [F). i

5721

5721

5721

Lenath of curve [Luq), mi 0476 | 0476 | 0476
Length of Gurve in seament (Lo, mi: 0. 033 | 0026
2| Horizontal curve in segment?: b Mo No. Mo
Cure radius (F), it b
Length of curve [L_g), mi h
Length of curve in segment [L.;
3[Hatizontal curve in segment?: h
Curve radiz (Fil. ft: b
Length of curve (L), mi: b
Length of curve in seqment [La...J, mi
Licss Secticn Hota
Lane width (W], ft: on 1l 1 [ 1 12 12 B 12 2 12 2 12 1 1l 12
Outside shoulder width [4,), f: A 3 ] 24 10 10 10 0 3 10 10 10 10 ] 1 1
Inside shoulder width [W.), F: T 10 10 a5 35 12 1z 1z 1154 1154 12 B 12 10 10 3
Median width [w_), fr: M 22 2z 21 2z 26 26 26 26 2 % 2 % 2z 22 13
Fumble strips on outside shoulders?: s Yes s Yes es Yes es Yes es Yes e es e s Yes s
Lonath of rumblo seripsfor travel ininarearing milopart dirsction,mi: | 0068 | 0303 | 0076 | 0474 | 007 | 0008 | 05z | 0083 | 02ss | 02 0.5 0336 | 02 | osee | 0% | 00
|Lonath o rumblstrins fortravel indosroarinamilosart diroctionomi | 0068 | 0303 | 0076 | 0474 | 0074 | 0008 | 0573 | 04a3 | 023s | o2 0.35 0336 | 0271 | oz | 0036 | 0453
Fumble strips on inside shoulders?: es Yes es Yes s ez es ez es ez es res e es Yes res
Lonath of rumble shripe far travelininarearingmilapart directimnmis | O0GE | 0303 | 0076 | 0474 | 0074 | 0002 | 067z | 0083 | 0238 | 042 035 033 | 020 | oz | 0%k | 04
[Cermathaf rumblestrips far travel indeerearingmilopart direction,mi: | 0062 | 0302 | 0076 | 0474 | 0074 | 0002 | 0672 | 0083 | 023 | 02 0.5 0336 | 027 | osez | ook | 0ds
Presence of barrier in median: Y Center | Center | Center | Center | Center | Center | Center | Center | Center | Center | Center | Center | Center | Center | Center | Center
1[ Length of barrier [La,s), mi: T ooz | 030z | oo7e | ozsz | oors [ owe | oS3 [ oas3 | o2 | oz 0.35 033 | 0271 | 032 | o0 | o033
Distance from cdge of travaled way to barrier Face [Wasgimal, Ft [} ] ] ] 95 12 1z Tz 15+ [ 12 2 12 ] ] 3
2| Lenath of barrier (Laz), mi:
Distance Ffrom edge of traveled way to barrier Face [Waicsea). Pt |
3| Length of barrier [L, 1), mi: )
Diistance from cdge of traveled way to batrier Face (W inal, P |
4| Length of barrier [La.d). mi: b
Diiskancs From edge of traveled way b barrier Face [Worgaal P8 |
5| Length of barrier L), mi: h
Diiskance From cdge of traveled way b barrier Face [Worrgnals P |
Median barrier width (4], i MEE 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Mearest distance from edge of traveled way to barrier face [W,,.), It |
FReadside Data
Clear zone width [w,.), F: D 30 30 E 30 30 30 30 30 30 30 30 30 30 30 30
Presence of barrier on roadside: Mone | Some | Some | Some Full Full Some | Some | Some | Some | Some | Some | Mome | Mone | Mone Full
1| Length of barrier [La,), mi: 0138 | 0076 | 0047 0.063 [0 0103 | 0.067 0114 0.282 0.25 0.07
Distance from edge of raveled way (o bartier (308 (W), A 10 10 10 10 10 10 10 10 10 " 3
2| Length of barrier (Luz). mi: ) 052 [F 0028 | o043 [ oosz 0.035 | 018
Distance from dge of traveled way to barrier face [Wassazh 10 10 10 10 10 22 "
3 Length of barrier [Lua), mi: b 0047 003
Distance from edge of traveled way to bariet bace (W_,.o). At 10 3
4| Length of barrier L., mi: b
Distance from edge of raveled way to bariet (ace (W, At
6| Length of barrier (Lo, o), mi: b
Distance from edge of traveled way to barrier Fce (W) At
Dirtan o fram odae of ravelyd uay ta barrior fase, insraaring milspart (i e, P 10 10 1l
Dirtan o fram odae of ravelod uay ta barrisr fase, docroarinamilepart (Hass el Pt 10 10 1
| Bamp Access Data
Travel in acre asing Milepcst Lirecticn
Entrance | Ramp entiance in segment? [IF yes, indic.ate type.): Y No [LaneAdd] Mo Mo o Mo o Mo o Mo |Lane Add] Mo fo [LaneAdd] Mo | Lane Ad
Ramp | i ez 999 [H] 03F 993 359 333 339 339 339 ] 04T 028
Lenath of ramp entrance || M
Length of ramp entrance in seqment [L.... )
Entrance side?: b
Hit amp exitin segment? o5, indicate type. |: He Mo He Mo FClane | 3-Clane Me S-Clane | 5Clane N Lanc Dire N Mo Lans D) Mo He
| T -  Fyend ~ - S
Ramp [ i T 539 EEE] [ER EEE] 037 EEE] [0Fi3 539 593
Length of ramp et (Lo, mi: ) 0133 0.133 0.142 [
Length of ramp exitin segment (L... b 0038 0.035 o 0025
Etit side?: h Fight | Fught Fight | Fight
Weave | Tupe B weave in segment?: T No ) o Mo o Mo ) o Ho Mo Ho Mo Mo o ) o
Length OF weauing S8ctian [Lum. )
Length of weaving section in segment [L,, A
Travelin Decreasing Miepost Sirecticn
[Enirance | Fiamp entiance in seqment? (I yes, indicate wpe.: T No Mo No Mo |S-Clane|S-Clane| HNo Mo Mo | SCLane|Lane Add|Lane Add] Mo |Lane Add|S-Clane| No
Ramp [ i cam sutrance ramp aora (8, calomiz | 898 533 EEE] 0.3E 533 559 0.3 0.3E 553
Length of ramp entrance (L), mi 0133 0.132 0.085 0.095
Length of ramp entrance in segment (L., b 003 | 0095 0.085 0.095
Entrance side?: h FRight_| Fight Fight Fight
| O Fiamp exit in segment? (If yes, indicate type |: T e [ Mo Mo [ Mo No. No. No. No. Lane Drop No. [ Lane Drop. [ Mo
Ramp [ beginmil 4 i w999 939 EEE] 939 993 399 933 599 939 EEE] 034 04 028 593
Length of ramp esit [L...4..). mi b
Length of ramp sxitin seqment [L,., )
Eviit side?: h|
Weaus | Type B weave in segment?: T No T ) Mo o Mo ) Mo Ho Mo o Mo T ) T )

Length of weaving section [Lu..d..). mi

Length of weaving section in seqment (L,
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Traffic Data

N O I SATe ! Proportion of AADT during high-volume hours [Py,

New York City Congestion Kansas City Congestion
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Congestion

No way to account for
bottlenecks in ISATe
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SH R P2 LO7 2026 2045 2026 2045
Link Name Length PHV AM PHV PM PHV AM PHV PM Density AM Density PM Density AM Density PM
215 bE | 61498 | 3006 | 6006 | 3138 | 6904 12.69 6529 13.25 7274

8 22E | 34340 | 2362 | 5845 | 2486 | 7042 13.34 62.75 13.96 36.74
315 22E | 38399 | 2362 | 5845 | 2486 | 7042 10.04 4916 10.46 2712

320 23E | 24677 | 2308 | 5449 | 2439 | 6621 13.01 67.58 13.60 33.36
5 306 24E | 49836 | 2308 | 5449 | 2439 | 6621 13.01 71.14 13.71 33.43
é 325 24E [1580.39| 2446 | 9955 | 2592 | 7151 10.49 02.64 10.90 2719
. 330 24E [1288.36) 2446 | 9955 | 2502 | 7151 10.51 4110 10.98 27.51
m 335 24E | 49836 | 2311 | 5893 | 2450 | 7086 13.12 5213 10.28 27.50

307 20E | 47286 | 2311 | 5883 | 2450 | 7086 13.12 53.07 10.34 27 .66

No-Build Preferred Build

Evaluated Length (mi) 5.50 545
Total Crashes 542 472

Fatal and Injury Crashes 183 159 [
Property-Damage-Only Crashes 359 313

Percent Fatal and Injury Cras?;ﬂs} 33.8% 33.8%

MoDOT Percent Property-Damage-Only 66.2% 66.2%
Crashes (%)
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Ramp Spacing

) - - : "

5000 ADT 5000 ADT

100,000 ADT = ‘ 100,000 ADT

110,000 ADT
How ISATe |
un de rsta N dS 5000 ADT 20 year crashes =599.4, KA=11.8 5000 ADT
weaving

distance ) |‘,‘ "

5000 ADT 5000 ADT
100,000 ADT 100,000 ADT
= !10,000 AD! :
5000 ADT 5000 ADT

MoDOT
@ 20 year crashes = 566.9, KA=11.4
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Ramp Spacing

Ramp Spacing Safety Analysis - Modifed Preferred Build

NCHRP 687 I T

Basic Route Data Volumes, vpd Volumes, vpd For en-ex only
User Entries User Entries User Entries User Entries

Upstream  Downstream

Painted gore- cross street ~ cross street MAX. Painted
to-gore to starting to ending gore-to-gore
Segment  distance (ff) rampgore  rampgore  Calculated Segment Length distance (ft) upstr  dnstrm upstr  dnstrm system  continuous
Route Start End Type S point (ft) point (ft)  length L (mi) L S, ramp ramp upstrfwy  ramp  ramp  upstr fwy ramp? Aux?
EB 70 Paseo Brooklyn en-ex 783 896 607 2286 043 2600 3264 1951 57592 3840 2132 63072 no yes
EB 70 Brooklyn Prospect ex-ex 1027 0 765 1792 0.34 2200 1951 4054 60856 2132 4250 66912
EB 70 Prospect Truman en-ex 1448 842 0 2290 0.43 2600 2527 10015 54851 2884 10499 60530 no yes
EB 70 Truman 18th ex-ex 2200
EB 70 18th 23rd en-ex 2600 no yes
EB 70 23rd 27th en-ex 1616 594 780 2989 0.57 2600 1032 1031 47363 1340 2449 52915 no yes
EB 70 Jackson Van Brunt en-ex 2167 1029 777 3973 0.75 2600 0 2046 49826 3745 2145 54621 no yes
EB 70 Van Brunt Us 40 en-ex 1339 557 975 2871 0.54 2600 3491 1414 49744 3894 1482 56221 no yes
WB 70 US 40 Van Brunt en-ex 1346 874 651 2871 0.54 2600 2301 4214 52872 2503 4417 58195 no yes
WB 70 Van Brunt Jackson en-ex 1963 1067 942 3973 0.75 2600 22371 3929 50959 2423 4195 56281 no yes
WB 70 27th 23rd en-ex 1386 691 912 2989 0.57 2600 1949 3226 49267 2043 1088 54509 no yes
WB 70 18th Truman en-en 1231 996 0 2227 0.42 2200 4170 7078 47990 4371 7420 53060
WB 70 Truman Propsect en-ex 1054 741 1066 2861 0.54 2600 7078 2755 52160 7420 2966 57431 no yes
MoDOT WB 70 Prospect Brooklyn en-en 1168 0 842 2010 0.38 2200 6030 1835 56483 6320 2280 61885

WB 70 Brooklyn Paseo en-ex 780 607 896 2283 043 2600 1835 2191 62513 2280 2297 68205 no yes
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Results

Predictive Safety Results Summary, 20-Year Crashes

Eval Number of Crashes Eval Number of Crashes
Length Length

(mi) PDO F&l Tot EPDO (mi) PDO F&l Tot EFPDO
Mainline (Base®) 4.3 1,382 578 1,959 58,401 43 1,321 599 1,919 60,415
Ramps (Base") 5.4 49 40 88 3,952 46 45 36 81 3,619
Horizontal Curves 1.8 784 520 1,304 52,161 1.7 548 366 914 36,659
Lane/Shoulder Widths 43 -17 56 39 5470 4.3 -116 -67 -183 -6,699
Foadside Features (to be updated)
Ramp Lane / Shoulder Widths 54 10 16 25 1,549 46 2 3 6 337
Congestion 9.5 359 183 542 18,425 5.5 313 159 472 16,010
Ramp Spacing 7.9 380 106 485 10,809 6.7 192 63 255 6,412
CD Roads 0.0 0 0 0 0 1.3 20 11 31 1,107

Total No-Build Crashes 2,946 1,497 4,443 150,768 2,326 1,170 3,496 117,860

’ MoDOT
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Results

No Build 20 Year Crashes
M Base+L'W5W B Horizontal Curves Ramp Spacing M Congestion W CD

23nd

Paseo
Brookiyn
Prospect
Chastrut
Benton
Truman
igth
Claveland
2Th
Jackson
Lister

van Brunt
us-40

‘Woodland

Modified Build 20 Year Crashes
B Base+L'WSW W Horizontal Curves Ramp Spacing M Congestion ®CD

B

MoDOT

H

Brooklyn
Prespect
Chastrut
Benton
Truman
18th
23rd
Cleveland
27th
Jackson
Cypress
Lestar
Van Brunt
UE-40

‘Woodland
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Guardrail vs. Clear Zone

Which is safer?

\/ 20 year crashes =521.3, KA =10.5 \_/

-4

20 year crashes = 563.7, KA =10.1

’ MoDOT
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Sideslope

AR, -
Corporate needs you to find the differences
between this picture and this picture,

.-

Ly

B They're the same picture.




Pedestrians

Vehicle #1, operated by Driver #1 was travelling eastbound on Interstate 70.
Driver #1 only had a Missouri Identification card.

Driver #1's blood tested positive for the presence of Cannabinoids {marijuana) in her
Pedestrian #1 walked in front of Vehicle #1 causing the crash to occur.

Pedestrian #1's blood tested positive for the presence of Methamphetamines.
Pedestrian #1 died as a result of the collision events.

No outside factors were determined to have contributed to the collision.

Driver #2 was operating Vehicle #2.
Driver #2 had a valid Nebraska Operators license.

IMPROVE I-70 KC
J411486D

Vehicle #2 was disabled in the #4 lane and was being pushed by the pedestrian, who was standing
at the driver's door area, onto the shoulder.

Driver #1's blood alcohol concentration was .214% at the time of the coltision.
Vehicle #1 struck Vehicle #2 and the pedestrian.

The pedestrian died as a result of the injuries he sustained in the collision.

Lighting:
Frequency of grade-separated crossings?
Ability to see across highway?

. Vehicle 1, operated by Driver 1, was westbound on Interstate 70.

. The pedestrian walking in the westbound lanes of Interstate 70.

Vehicie #1 was driving eastbound in the innermost lane when it hit Pedestrian #1 who was walking

southbound across |I-70. Driver #2 then ran over Pedestrian #2.

. Drive 1 struck the Pedestrian with the front right portion of her vehicle.

Jackson County Medical Examiner's Forensic Toxicology records revealed Pedestrian #1 to have
Ethano! (0.186 %(w/v)), Delta-9-THC (11.1 ng/mL), and THC-COOH (301 ng/mL) in his system at . The Pedestrian sustained fatal injuries as a result of the collision.
time of death. The Medical Examiner's Report stated the cause of death was multiple blunt force

injuries.

1) An unknown vehicle was traveling westbound on Interstate 70.
2) The unknown vehicle struck the Pedestrian.
3) The Pedestrian sustained fatal injuries as a result of the collision.
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Lighting

MoDOT
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Are these results reliable

* Do we double count some crashes: Probably.
* Do we miss some crashes: Yes.

e Do we miss out on the cumulative evaluation abilities of HSM: Yes.

MoDOT
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Questions: 1411486D

Project Questions:

Allan Ludiker, PE

MoDOT Project Director
Allan.Ludiker@modot.mo.gov
816-607-2267

Safety Analysis Questions:
Joshua Scott
Joshua.Scott@modot.mo.gov
816-607-2263

www.modot.org/improvei70kc

' MoDOT
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