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Statewide Fatalities (2001-2005)

Total Fatalities 3,008

Total Vehicle Occupant Fatalities 2,429

Driver Behavior Based Emphasis Areas

Unbelted (Based on Veh. Occ. Fatalities) 1,271 (52%) 1 N
Alcohol-Related 1,068 (36%) 2

Speeding-Related 850 (28%) 5

Involved Drivers Under 21 718 (24%) 6 i:gzhasis
Infrastructure Based Emphasis Areas > Fatality
Single Vehicle ROR 965 (32%) 4 Rank
Intersection 1,004 (33%) 3

Head-On and Sideswipe 611 (20%) 7 Y,
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ATP 8 Fatalities (2001-2005)

Driver Behavior Based

Infrastructure Based

Emphasis Areas Emphasis Areas
Total Unbelted Alcohol- Speeding  Young Single Inter- Head-on &
Fatalities Related -Related Driver Vehicle section Sideswipe
Involved ROR
Statewide 3,008 1,271 1,068 850 718 965 1,004 611
(52%) (36%) (28%) (24%) (32%) (33%) (20%)
ATP 8 Total 207 104 60 51 55 67 86 51
(55%) (29%) (25%) (27%) (32%) (42%) (25%)
State Trunk 108 43 14 21 27 17 44 45
Highway (52%) (42%) (13%) (19%) (25%) (16%) (41%) (42%)
Local 99 61 46 30 28 50 42 6
Roads (48%) (71%) (46%) (30%) (28%) (51%) (42%) (6%)
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g STEP L dentiy

Priority Facility Types
for the State

System - ATP 8

. Crashes Crash Severity Fatal Crash
Facility Type Miles |Fatal |Serious Injury Rate Rate Rate Density | Priority
Freeway 0 0 0 0.0 0.0 0.0 0.0
4-lane Expressway 9 1 2 10 18 24 24
4-Lane Undivided 1 0 0 0.0 0.0 0.0 0.0
= [4-Lane Divided Conventional (Non expressway) 35 4 7 10 16 21 2.7 ho!
5| o ADT<1500 521 6 9 0.8 1.3 16 0.3 oS
x | § [1,500 < ADT <5,000 665 | 19 25 0.6 1.0 14 0.6 3
=' 5,000 < ADT < 8,000 109 4 5 0.7 11 0.8 15 bof
| ™ [ADT >8,000 3 | o 0 15 2.1 0.0 52
[Sub Total 1342] 34 48
Freeway 0 0 0 0.0 0.0 0.0 0.0
4-lane Expressway 0 0 0 0.0 0.0 0.0 0.0
4-Lane Undivided 1 0 0 5.6 8.2 0.0 19.1
4-Lane Divided Conventional (Non expressway) 2 0 1 51 74 0.0 19.9
< Three-Lane 7 0 4 3.3 4.7 0.0 10.7
2 |Five-Lane 2 0 1 3.2 4.1 0.0 10.7
O | o |ADT<1,500 7 0 0 29 4.2 0.0 11
g 1,500 < ADT <5,000 37 0 2 2.0 2.9 0.0 2.2
: 5,000 < ADT < 8,000 16 1 2 26 39 14 59
| |ADT >8,000 10 2 1 4.0 5.8 25 15.5
[Sub Total 82 3 11
Source: Minnesota crash records, 2004-2005
TOWAR
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Unbelted Head-on
Alcohol- Veh. Under the Speeding- and Vehicle
Priority Facility Type Related Occupant | Age of 21 Related Intersection | Sideswipe ROR
Rural
4-Lane Divided Conventional (Non expressway) 0 3 (1% 3 (1™ 11 3 3 1 0
Multi-Lane Subtotal 0 3 3 1 3 3 0
2-Lane Conventional: ADT < 1,500 4 7 4 4 6 3 (1% 4
2-Lane Conventional: 1,500 <ADT <5,000 2 17 13 (1% 11 (1% 20 (1% 24 (1% 6
2-Lane Conventional: 5,000 <ADT < 8,000 1 2 2 3 5 6 0
2-Lane Conventional Subtotal 7 26 19 18 31 33 10
Rural Subtotal 7 29 22 19 34 36 10
TOTAL 7 29 22 19 34 36 10
Fatal + Serious Injury Crashes
Unbelted Head-on Single
Alcohol- Veh. Underthe | Speeding- and Vehicle
Priority Facility Type Related Occupant | Age of 21 Related Intersection | Sideswipe ROR
Rural
4-Lane Divided Conventional (Non expressway) 2 5 ¥ 9 ¥ 6 g 15 ¥ 4 6 g
Multi-Lane Subtotal 2 5 9 6 15 4 6
2-Lane Conventional: ADT < 1,500 16 WYY | 19 ¥y 12 WY 9 ¥ 15 Y 10 WY 17 WY
2-Lane Conventional: 1,500 < ADT < 5,000 12 ¥y 38 YBY | 41 ©WEY | 30 WEY | 61 YWY | 46 YWBY | 24 WSy
2-Lane Conventional: 5,000 <ADT < 8,000 8 Y 12 ¥ 11 ¥ 13 WYy 15 ¥y 20 WY 5
2-Lane Conventional Subtotal 36 69 64 52 91 76 46
Rural Subtotal 38 74 73 58 106 80 52
Urban
Urban Subtotal 0 0 0 0 0 0 0
TOTAL 38 74 73 58 106 80 52
Southwest
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TOTALS FATALITES
Vehicle
Total Occupant Unbelted Veticle
Fataliies Fataliies Under the Age of 21 Speeding-Related Alcohol-Related Occupant Single Vehicle ROR Intersection Headron and Sideswipe
# # # % Rate # % Rate # % Rate # % Rate # % Rate # % Rate # % Rete
Statewide 3,008 2429 276,072,182,210 718 24% 03 850 28% 03 1,068 36% 04 1,271 52% 05 965 3% 03 1,004 33% 04 611 20% 02 Statewide
ATP 8Total 207 188 12,480,973,298 55 21% 04 51 25% 04 60 29% 05 104 55% 08 67 329 05 86 42% 07 51 25% 04 ATP 8 Total
Local Road System 9 86 5,648,880,732 28 28% 05 0 30% 05 46 46% 08 61 71% 11 50 51% 09 a2 42% 07 6 6% 01 Local Road System
Chippewa 8 8 310,931,280 4 50% 2 25% 5 63% 6 75% 1 13% 5 63% 0 0% Chippewa
Kandiyohi 20 18 1,168,963,202 3 15% 3 15% 4 20% 11 61% 12 60% 8 40% 1 5% Kandiyohi
Lac Qui Parle 5 4 256,686,298 2 40% 3 60% 3 60% 4 100% 5 100% 1 20% 0 0% Lac Qui Parle
Lincoln 7 6 202,408,448 4 57% 6 86% 6 86% 5 83% 4 57% 4 57% 0 0% Lincoln
Lyon 5 5 518,246,190 1 20% 2 40% 3 60% 3 60% 4 80% 0 0% 0 0% Lyon
McCleod 8 8 785,970,658 1 13% 3 38% 2 25% 5 63% 4 50% 5 63% 0 0% McCleod
Meeker 12 6 457,703,334 4 33% 2 17% 7 58% 6 100% 6 50% 4 33% 3 25% Meeker
Muray 6 5 269,227,266 0 0% 1 17% 2 33% 4 80% 2 33% 3 50% 1 17% Muray
Pipestone 2 1 232,964,732 1 50% 0 0% 1 50% 1 100% 1 50% 1 50% 0 0% Pipestone
Redwood 3 3 561,012,936 0 0% 2 67% 3 100% 2 67% 0 0% 0 0% 1 33% Redwood
Renville 16 15 568,203,724 7 4% 5 31% 8 50% 1 3% 7 24% 8 50% 0 0% Renville
Yellow Medicine 7 7 316,562,664 1 14% 1 14% 2 29% 3 43% 4 57% 3 3% 0 0% Y ellow Medicine
TOTALS FATALITIES + SERIOUSINJURIES (A" Crashes Orly)
Ve
Total Occupant
Fatalities + Fatalities + vehicle Miles
Serious Serious Traveled Unbelted Veticle
Injuies Injuries Under the Age of 21 Speeding-Related Alcohol-Related Occupant Single Vehicle ROR Intersection Head-on and Sideswipe
# # # % Rate # % Rate # % Rate # % Rate # % Rate i# % Rate # % Rate
Statewide 15174 9456 276,072,182,210 4343 29% 16 3511 23% 13 3573 24% 13 4,351 46% 16 3845 25% 14 6896 45% 25 2216 15% 08 Statewide
ATP 8Total 019 796 12,480,973,298 300 3% 25 209 2% 17 215 2% 17 338 42% 27 278 30% 22 412 45% 33 164 18% 13 ATP 8 Total
Local Road System 544 455 5,648,880,732 188 35% 33 133 24% 24 153 28% 27 212 4% 38 202 37% 36 242 44% 43 54 10% 10 Local Road System
Chippewa 36 32 310,931,280 17 % | ¥y 8 22% 15 2% 888 24 % | ¥S 14 39% 16 % |y 1 3% Chippewa
Kandiyohi 176 148 1,168,963,202 67 1% | WS 33 19% vy 37 21% | B8 53 36% | WSS 49 2% | ¥SS 95 54% | W8S 20 1% | ¥ Kandiyohi
Lac Qui Parle 22 21 256,686,298 8 36% 9 2% |y 8 6% |5 10 8% |Y 19 86% | ¥Y 5 23% 0 0% Lac Qui Parle
Lincoln 20 18 202,408,448 7 B% | Y 13 5% | w5y 1 55% |5 1 61% |5 15 % Y 5 25% 0 0% Lincoln
Lyon 25 22 518,246,190 8 2% | X 6 24% 8 2% | X 7 32% 14 56% | Y 6 24% 1 4% Lyon
McCleod 65 50 785,970,658 17 26% | YW 13 20% Y 13 20% 25 50% | W8 19 20% | ¥y 32 49% | 88 3 5% McCleod
Meeker 44 31 457,703,334 15 34% 1 25% 15 [N Retote] 12 39% 19 3% | ¥y 16 36% 9 20% | W8y Meeker
Murray 2 17 269,227,266 2 9% 4 18% 8 % Y 11 6% | Y 10 5% | 12 55% 2 9% Muray
Pipestone 19 17 232,964,732 4 21% 1 5% 2 11% 10 59% | WY 5 26% 10 53% | X 3 16% Pipestone
Redwood 38 31 561,012,936 13 34% 9 24% 15 A Reteted 16 52% 13 34% 8 21% 8 21% | WY Redwood
Renville 55 50 568,203,724 24 2% | ¥y 19 S Reteted 14 2% |88 24 8% | B8 17 3% Y 28 51% | W8 1 2% Renville
Y ellow Medicine 22 18 316,562,664 6 27% 7 32% 7 32% 9 50% | X 8 36% 9 41% | X 6 27% Y ellow Medicine

=Beetween 5 and 10 percentage points above ATP average
= More than 10 percentage points above ATP average
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gf" STEP L Summar
Local System Priorities
by County — ATP 8

Crash Emphasis Area
Data
County Filter Under 21 Speed Alcohol Unbelted ROR Intersection Head-On
Chippewa vv vvv Vv v
Kandiyohi vvv vvv vvv vvv vvv vvv vvv
N
Lac Que Parle u v v v vv
m S
Lincoln b e v vvv v v v
e V
r ©
Lyon r X X v
ﬁ e
McCleod d (;" v v v v v v v v
Meeker R a Vv A4 2%
Th
Murra t v v v
y e g
Pipestone (1_? v v X
Redwood vvv v v
Renville > | > vvv vvv v v v v v v v
Yellow Medicine X X
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Priority Strategies by Facility
Type for the State System — ATP 8

Stte TrunkHghway

MinnesotaCHSP:
Criicd Emphasis Area Countermeesure Rurd 4Lane Rurd 2Lane
Divided Conv.
ADT<150 1580 SADT<500 5000 <ADT<80D
Reclcing Impeired Driving Condct highly pbdlicized sobiety safurationto deter impeired diivers. etotes Retef et
Incressing Seet Belt Use Condct ighly pbdicized targeted enforcemernt toincrease seet bt use. ke hetef fototef ke
Addtessing Young Drivers Over Involvemert Creste acommuricationsimarketing task force to raise anareness ar establish atrffic safety penel to coordinete agendies. ke fetef fototef ke
Cuhing Aggessive Diiving Cordct Highly pubdicized targeted enforcement to deter aggressive diving ¥ hetef Refetef 1
. . X ) Utilizeindirect left-tum trestmerts. ¥

Improving the Design and O peration of Highway
Intersections

Provice lightingtoincresse intersection visibility. ¥ ke Refotes Retef

Construct median bartiers for namowsnicth medians onmuitilane roeds. ¥
Red.cing HeedhO nand Across-median Crashes

Utilize centerline rumble stiips on undivided, twowvay roecs. Retef fototef Retef

Utilize shoulder or micHane umble stips (ar ecbgline rumble stipes). g fotef Retotes
Keering Vetides anthe Roednay and Erhencewaming of shaip cuves. Utilize brighter orwider lane markings (see Erhence Pavemert Markings). ¥ hetef Refetef
Minmizing the Consequences of Leaving the
Roed Paveshoudss,

Eliminete shouider dropfs. ¥ et Refotes

Ak safety wecke (45 degyee beveled to ecge of pavemert).
Southwest
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9 Southwest MN TZD Workshop Workshop “HERY HE




HIGH PRIORITY LANE DEPARTURE STRATEGIES

Relative Cost fo Typical Timelrame
Objactives Straleghes implement and Operats | Cioctivenass | @ plsmantation
tﬁ;ﬂasutdmum maind minang thesr ﬁ;lhl W%WMMMME “r:L
iy thenr Lanig, nG conbeiling mimblo sl of
twa-lane roads. shouldar rumble stips, and shoulder rumble Lo Tried Short {< 1 yt.
slripas.

AEFHFI:M?:- Innhln:-n:l earlarling and mrﬂm_rmrmnl
markings lor improved day/night/wel visibéty, Trealmenls .
mity include 8" or 8° wid kings inslead of 4", durabh Low Trind Shart (< 1yr.)
pavemant markings, and rabsed pasemen] markars,

AZ—Provide advance wamming ol unexpecled harizontal

curvirs along with enhanced cuive dolnealion (1o, edgoling Low E';‘mﬂrﬁ Bharl (= 1 yi.)
enhancemanis, chevrons, delnaators),
mﬂé mm ::hichu mmmmm passang lanes of lour-lang secions al kay Moderale to High Tl R —
31_ ;E.m mﬂﬁm TR Sy E.:;E:,m shouldar drop-lfs by paving of widaning Moderate to High Proven'Tried | Medium (1-2 yrs.}
ety b S Lonw Triod Sthort < 147

D—Rieduce the: sevarity of mum-ofl [M—Romavaimeicabe obiects (such a8 troes, ulifly polas, Bghl
ihe road crashes poles, extend culvedts 1o move cunside of chearzone, etc) 1o Low Lo Moderate Proven Shorl (< 1 y1.)
provide adoquale clons Zones.

D2—Design saler slopes and ditches to prevent rollovers,

inchuding Tranavorse slope (1o, fatlon of uSe cubsor saloly Modorate ta High Prarven Miedium (1-2 yrs.)
Qrates)

D3—Shiold medoriels iom stoop slopes and ropdeide obsocts

Inchuding updating of bamiers and eracsh cishions that do niot Modorate ta High Proven'Tried Madium (1-2 yra

meal current standards.

Southwest
Minnesota r
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HIGH PRIORITY INTERSECTION STRATEGIES

Relative Cosi to

Typical Timedr
Hpjuceas Sesiagias Imphomant and Oporabe o

for bmplomentation

A—|mpiove AoCESS manngomaeni Al—Iimplemenl infersection o diveway closures, relocalions,
:lhmun'ﬂnn FESIRCHonS usng signing of by providng Lavw ta Modarale Trid Meadium (1-2 yrs.)
annehzalion.

B—Reduce the lrequency and B1—Provide ledl-tum lanes al intersections; provide sulficiend
soveily ol inlarsection cenliicls bangth te accammodate deceleralion and qualing; and use Modaiale 1o High Praven Madium (1-2 yis.)
through geamatric design offset furn lanes 1o provide better visibility if needed

I oI nls
H2—Previde bypass lanes on shoulders i T-imerseclions Low Trbed Sheoatl {1 yr.)

B3—Provide nighi-lum lanss al inlerseclions, provids sufficient
kength e accommadate deceleration and queuing; use offsel Moderate 1o High
turn Eanes 1o provide better visibility il nesded; and provide

fight-lurn accaleration binos

Proven Madium (1-2 yis.)

'llllr:m:l]un“:::- S et el High Proven Medium (1-2 yrs.}

C—Improve ditver awaneness of Cli—Imgaove visibilty of imersections by providing enhanced
intersectons as viewod from the sigring. This may include installing lasgar regulateay, warning, Levw Tried Sheoat (<1 yr.)
Intersection approach and guide signing and supplementary stop signs.

C2—Impaove visibilly ol the inbersecticon by prosviding lighting
{insfall or enhance) or red Nashing beracons mounied on Siop LLow e Moderale Proven Medium [1-2 yrs,|
signs.

C3—Improwe visibility of inlersections by providing enhanced
pavement markings, such as adding or widening stop bar on
minor-read appreaches, supplementary messages (e, STOP
AHEAD).

Low Triad Shioat (<1 y1.)

Cd—Improve vizibilty of irallic signals using overhead mast .
arms and larger lenses. Moderata Tried Shoal (=1 yr.}

Co—Deploy mainling dynamic lashing beacons 1o warm
chivers of antosing irafic

Southwest
Minnesota r
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HIGH PRIORITY INTERSECTION STRATEGIES

Relative Cost to Typical Timeframe
Objectives Sirabagies Implement and Operale Effectiveness for Implementation
D—Imiprove sight disiance al D—Clear sight riangles approaches o inlersections; in
mlersactions addition to eliminabing objecls in Ihe ncadsidae, ths may akso Low to Modarale Tried Shed (=1 yr.)
inchude almmating parking that resincts sight distance.
E—=Chotso appropriate intersection | E1—Provide all-way stop control at appropate intersecions. Low Prowon Short (<1 yr.)
traffic control 1o minimize crash
irequency and seveily E2—Prowvide roundabouts al appropriaie locatlons. High Proven Long [»2 yrs.)
driver complianca with | Fi—Enhance enforcement of red-light running viokations using
traffic conlrol dovices and trallic laws | aulomaled anfascament (camaras) or adding confirmaltion ] p
al intersections lights on the back of signals to assist traditional enforcemeant Mcckhoxda ProvenfTred. | Masdkmn [1:2 ye)
ma fhiods.
iG—Raduce frequency and severity Gi—Employ multiphase signal oparation, signal cosrdinabion,
o Hﬂuﬂs;dl-m condicls fhrough amergency wehick presmption oplimize chaaranca imervals;
traffic signal contrel and aperational | implomant dilemma zone protection: on high spoed roadways, .
improvemsants install advance waming flashers lo indorm drives of nead 1o Low to Moderate Proven/Tried Medium (1-2 yrs.)
stop; and retime adjacent signals 1o create gaps al stop-
coningliad inlersaclions
Southwest
Minnesota ;
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State Hi ghways

Highlights

L]

Hraoncally, the absence of Black Spofs in a sysiem of moadk wn
inderpereded] 4o reean that shere were no wilisty deficiencees and thas there
et e Cppseturniley W0 effectnaely muke mesimeres B ediuce ormbes,

Hanevurver, i reen iespretation o ghe crash data Ley the Federal Highway
Afrraniirabien (FHEUYA) ared sn inereasieg mumbser of stale deparimenis
Jhm"-.uﬂlu.mn-h H'i.ir-l“'—d-w.'luur‘lm T CEReE,

A e of Marnesola's crash data, condicted a8 pan of the Strategee
Mighwsary Safety Plan, provides several insights i suppot of 2
wyntiwruehie apyivusch for addneasing ity deficendes

I e atate's. gy s, Ehwe acifiy tygees Shal preserd thr groates]
anpmahnily b mechmn (alal e nades daass] oo Bhee blal el ey o Tadal
et e el Berorlanee ot {5070 ansd nesrvenys 3% Hoveewer,

untd picintly thne o bosn low projects on theus D ilited becase
Thet ot il fiftsring thee dlaly Liiles 1o mleniify arey Blick Spots.

Furdwr analysis of thewe peiodity Tacilities shows that nesthor the cverall
iy rade ror thee Gaaliny e anv ot all e, bus she pood of fatal
oppetanity Tor sedecmon: sideesing msd deparne crashes on nal
el ioach arel cnoms-redar e o frmv:!;\

The firall point m syt of 3 vysdemats: appecach B akines wlsy
in mural areas i the very bow density of craahes adong noral twoslane
higtesiays = 61% ol Latal crashes oo on the 8575% of the vyalens thal
sverages ke than oee crankh pey mile per yoar

Unle g i'-.nl. rJ.lnrr.n}npn il sachs b rﬂh‘: hl.l.ltpnl.rl o (ol

cranbwes ey 1080 rmillion wehio be miles
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Example Safety Improvements

Goal For

Goal For 50 / 50
Metro District Out State Districts
High Cost Improvements Moderate Cost Corridor Management and . Cost Road Departure Improvements
Intersection Improvements  Technology Improvements "' seclion improvements
& ° Edge Treatments
* Improva Traffic * Employ IT$ Technologies SRR TR
Signal Operations * Elec. Speed Enforcemant * Turn Lane Modifications * Enhanced Del. of curves
* Accel | Decel Lanes Bkl Pories == B O
* Indirect Turns * Access Mgmt.
_'jk_
:‘f;
_\ H_

* Paved Sholdera

" Upgrade Roadside Hardware

Southwest 7
Minnesota TUWAR p=
Workshop W
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WWithourt
Salaty Edyga

Paved Shoulder and
Rumble Strip

e Treatments

(=)

Highlights

v [ypcal ecgo wreatments e ode shoolco!
H“Pﬁ:u- nainhile slriym, sl sl

jamvetrieril mankings, and elinvinatiog
shawilbcher drogp o

*  |mplementation costs vary Bom o oo
[nafiody ki) bo simira] thonsansd] dallans
[ mule e riamlde I-J':irl'l'ﬂr‘lF'a

s Malmwsal sty shudss hase s vimrseciisd
crash reductons n the range of 20 o
R foa poad chepariure crashees.

* A urespecied benefit s been obeemasd
on progec i where exclpelines bue boeon

With
| Salety Edyo

|:.|.H-|I|-|r|ml| thee .|.¢|H|.|"-“. il -.Ir‘n.
Rumhle StripE — rrghil Beme wyibnliey i vl paverment
corifitons wors impnoed (the reflecone
Lk, apyalivad o the neandy vertical Rice
off the punihds sl remiain absoue e Gl
i et cmn Ehee pivermer surface ) and
thee life of the paverment markeng was
pyinncka] (snow plows camnee somp samy

the beads on the ventical facesl,
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Workshop @



Horizontal Curves

Highlights

® A nunbse of previsgsly poblished ressoech roperts owe donnfieg

A5% Tﬂ”ﬁm SI:"-":d = GOMPH horizonds] curves 50 atndk elements of rural rasd sherms, howewe, the
g of risk wears o opuasnlificd,

& A recens repon praprined by ghe Tews Transpostazion Insiute (FHAYAS
T 0T A el 105 | redladiond] gl cxashy rades oo murad ouscls. o dhes radius
of curvature, The resals af this nesanch sdicatos. that e erash rale on
ciirves with radil greater then 2,500 feet b appeosoemabely’ equal bo the
rrash et 1 ‘LlulEglrI s diarr

® O cwrves wth i af 1000 fesst, the crash rate i b e the rate on
Eungisnis ard cumees) comees vath radil of SO0 joeet Funae crads rales eighte
e highar thar an tangents,

& A nisnber of exdoty studios that wone incueesd on kecal, naral gyehems
i Flirmuesaoty hue foursd road dipatuee croahds ane ovesnepseeunlisg
o horizontal curves = 40 o 50% of the road depanue crabies in the
Mmlhmmdmmnﬁmdrmmuhuplﬂuﬂun
1mdﬂurmmr"u.'rwm

o The came ssocies sk dox mented that over 8095 of e hori2omal
curves o e oty spstom hove radi leas than 1000 (ool = from a
lrr':h-m FIIrq:lrEn'll. Bl o irvees e sreae al prek,

40

4.0

il
Fatal + Injury + PDO

Fatal + tnjury

Crash Rale, Crashes/MVM

1.0

 Honneson o al. 15
s Fitzpatrick ot al, 16

oo 500 1000 1500 2000 7500
Radius, fi

@ A FFESFEESEEFEESFPEEEEE RS FRFT RSSO EEE S

ST = Mallion Vilucke Mike

Hoarar T Tramgparnoios Mearsrs (ML TR AL 4400 )5
Faudialy Sghary Seravgeay (1 g 6

Southwest
Minnesota

16 Southwest MN TZD Workshop Workshop ©



F Ciared Crasrad Dy Moty Crash Severity vs, Radius

loroD
B PR

L
"

al |

¥ Crashes

3 - - ad =500 Rl W00 149 1500 1080 00 e wr JEAO0
AL 1 s FIGURE 3.5
Losbrfiuror o e by P o Crges Diestriburtion of Crash Sersanty by Rada
A follow up study of over 200 curves on both the State and Radius vs. Crash Rate
County highway system in Minnesota found: i i
* More than 50% of the curves had NO crashes o B \ O 1
during the Study period. : ; :
* The curves averaged between 0.1 and 0.2 crashes \ ) .
per year and the “worst” curve averaged 1.5 crashes i \
per year. i . =
* 90% of fatal crashes and 75% of injury crashes ’ —
occurred on curves with radii less than 1,500 feet. :
i 1 '._-: - .
* Crash rates on curves with radii greater than 2,000 i T : .
feet approximate the overall rate on 2-lane rural o < e ool PR 2 .
roads. i
FIGURE 3.10
Crash Rate by Riada with Trend Ine

* As curve radii decrease, crash rates increase — the

crash rate at 1,500 feet = 2x, at 1,000 feet = 5X and Source: Preston, H, Shankerwitz, C, Barry, M; —_—
at 500 feet = 11X Analysis of Highway Design and Geometric Southwest ,\

Effects on Crashes, Draft Report; Minnesota Minnesota TUWAR =2
17 Southwest MN TZD Workshop Department of Transportation, July, 2009. Workshop W
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Crash Data Overview

5 Year Crashes

Example
Olmsted County All EA)
i, Al Severe — %
334
State System Local System
4,596 — 41% 6,555 — 59%
111 — 33% 223 — 67%
Interstate | | Expressway 2-Lane \b A I
259 - 5% | [4,207-929%| |130-3% el Rl
120 - 54% 103 - 46%
v Y v \ \
Unsignalized Other Signalized Road Departure Intersection
1,220 - 23% 2,625 — 48% 1,571 -29% 447 — 39% 425 - 37%
34 — 28% 59 — 49% 27 —23% 47 — 46% 31 -30%
I
N4 ﬁ‘ﬂ
All Way Stop Thru-Stop
141 - 12% 1,044 - 83% QG Other
19 - 40% 28 — 60%

h|

A

Right Angle — 619 (59%), 19 (58%)
Rear End — 116 (11%), 4 (12%)
Left Turn — 109 (10%), 2 (6%)
Sideswipe (Same) — 42 (4%), 0 (0%)

Right Angle — 566 (36%), 11 (41%)
Rear End — 516 (33%), 7 (26%)
Left Turn — 207 (13%), 5 (19%)
Sideswipe (Opp.) — 84 (5%), 0 (0%)

Source: MNCMAT Crash Data, 2002-2006
Severe is fatal plus serious injury crashes.
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A

Right Angle — 149 (35%), 16 (52%)
Left Turn — 42 (10%), 4 (13%)
Rear End — 76 (18%), 2 (6%)

Ran Off Road - 66 (16%6), 2 (6%0)

Southwest :
Minnesota TI“EW& “g
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Enhanced Curve Delineation

O CSAH Mieage (~324 miles)
32%
- m VMT
m Road Departure Crashes (275 total)
0
30% 29% 0 Total Curve Related RD (112 total)
0 Total Curve Related (159 total)
25%
21%
20% |
189
179
[ | C u rve S 6946% 16% 16%46%

15% H— —H

= $1,000/curve )
= $57,000 T |
= Criteria IF I .
1 ADT range between 1,000 and 2,500
1 Severe Crash (Kor A)
1 Curve radius between 750 and 1,250
1 Intersection in curve
1 Visual trap

[ Proximity to other priority curves Southwest mh\

0% 0% 0% 0% 0%

Minnesota
19 Southwest MN TZD Workshop Workshop



.
Example of a Visual Trap at a Horizontal Curve in
Freeborn County

Southwest , dr o

. 1 &
Minnesota ﬁq —
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Enhanced Curve Delineation

Crashws Inles sec ion
LA P C TOD natw encwee Ghesues Yowailic Rach
\ Noow 1 700
2 CSAM 14 USs2-Use 2 £300 0 0 0 0o 1 1,150 X
3 9_%0 0 0 t 0 [ 1750
1 477 0 0 0 0 1 [
’ toddtd UB0R-CR14 2 4450 6 0 0 2 0 1.700 You X
1 7 T V.00 X
2 760 Nene 1 500
4 CSAH 12 Dodge Co « Goodwe Co F) 70 0 0 1 9 [ 00 x
I 760 Noow 1 500
LY 7 None Vo0 x
5 TH 4 A5 51 SW - GH 125 T Curves
1 5,000 Noow 2,500
¢ cRne S5 STNW - CSAM 14 2 5000 [ ) ] ) ) 1 200 »
3 2000 None 2 200
7 COAH 3 Wower G0 - COAH & 3 05 000 [ = Ves o
1 1.500 0 [ 5] [ 1. 300 X
° CSAH® Mower Co - CSAH 6 = 5 Voo T .
[ 1.9%0 Nooe 1. 240 xx
2 1,950 [ 0 1,150 o
3 2450 Neoa 3000
o e CEAIS Lo 1 2650 0 0 0 © 1 3.000 Yot "
3 2650 0 0 0 0O 3 1,150 You o
) 1078 = 0 ) | ] 1 150 Yoo
T—L VLT —¥6 Cors =
1 ,IB None 2 500 You o
150 Nooe 220 X
L CSANe CSANG-C3AN S _§ 1.1% Nooe 1.1%0 Yeos Yes E T
4 1.1% HNone | 200 You o
1 2,000 6 0 0 o 1 00 Yeos Yos You o
2 & 100 O mdm 0 © F; o0 Yos Yoo o
3 3500 0 0 0 1 0 1,100 x
12 CEAH® CSAH 25 . Meadow Crossing RS . 3450 - - = = et .
B 3500 0 0 0 0 0 B850 X
[ 13_00 0 0 1 1 2 1 A4%0
13 cs_.m:n US 63 - Wabassh Co No Curves
1 1,400 Noow o
3 1400 None 00 x
3 1,400 0 0 0 1 0 500 Yes Yoo o
4 1,400 HNooe 1,1%0 I
3 1,400 0O 0 o0 o 1 2200 x
[ 1,400 0 o0 o o 1 2300 x
1 CSAM 1 Fillecee Co - US 52 ? 1,400 6 0 1 0O 2 4% Yeu o
2 1,400 None 1.050 o
9 400 Nena 1 050 o
10 2300 None 540 You x
11 2 300 0O 0 1t 0 1 o0 Yeos x
12 1% 0 0 1 0 [ o0 Yos Yoo Yoo o
13 2,000 0 0 1t 0 1 850 Yes Yeos You '.—-f-m"——ﬁ_:
Southwest
Minnesota
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Effectiveness of Roadside

Lengih (Miles)
folal Crashes (5 Years) ":"7:__?_."
PN Crashes
. I|.'|||';r.'. -{ r.\n-hl'-.- {ﬁii:-,"
Fatal Crashes
Volume (VILY)
MV
Crash Rates (Crashes/MVM) #5507
 Severity Rate €00
Critical Crash Rates
SVRLY Crashes
Hit Trees €Tho0
Passimg Crashis
Angle Crashes
Deer Hils

Nighi

Safety Initiatives

Highlights

= Ap dinnate of the saiety impdicasons by evaduating two very
siimnlar stsgrmieerds of baves-Lane rurad trunk bighwans in northem
Mlirmessnta: TH b aned TH 38,

- En&ﬂ'hh.mhfnﬂmn:hsiiﬂﬂuﬂhmmiﬂiru
= Hl'i'-'l'-il.l.l""';-lH;-l'.ﬂlwhrh
- &rwdmikrfunrdmnirrcr.ﬁm‘ql;n:lw.
= Trinvews b Chapyuea Mamsonal Foest

Pl scerie oaalities.

o TH & bus Basen pecormérocde] anel TH 38 has nol. {Mofe: Ths
I.l!_u-lnl of TH3HE hins Ir:llnﬂ:ll | =er recrasirue led Bl o Befons
Adter Stuchy hae ok besen Dormgdeted

&  The eesudis are obwices; TH M o the followang charasctnstoe

= Mhore tham twice as many crashes,

= More than bwice as many inguries.

™ Atr&rﬁnlmﬂﬁhﬁr'mmuﬂlﬁlhﬂ-lﬂmﬂ
wenachs el 30P% greater than e cnitical ratek,
Almnst ke lirnes as mmy!"n'ﬂﬂ eraskws lane mews chan
three the svoerage for simidar roads).

- Trnlirru'-.:a':mwr,'i'rrl'rhs

= Aore tham wace e many neght e crades.

PICE . Prepsetty Damage Oy
WP - ebickes Per Dy

RO~ il Vicheehe Mk

SWEL .« Senghe Viehacle: Koad Departure

22 Southwest MN TZD Workshop
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Contlict Points—New

U IntersectionL Design
_\%%_ L"—f’%f‘z@’hx |

]

Q Tamey [:-‘.'. e e

Roundabout
Access

.'-'-.','-
 tndeect Left Tum 0 4 20 24 01

13t ewrm e s

s
= 20042006 Mnesota T cash s * Lamated basesd on 2 bmiexd sample of MVDOT dza  “ NCHEP 1520 Prediminary Dl

C R R I L R R R L R R R R R R

Highlights

*  Analysis of crash daza proves that the mee2 frequent type of severe intersection crash i a nght angle = vehicle manewuvers that mvolve crossing conflicts,

*  Inresponse to the data, heghway agencies are beginning to implement intersection designs that reduce or eliminate the at-nsk crossing maneuvers by substituting
lonver-risk tuenieg, mwrging and dvenging musseavens. Two examples of these new desggrn include Roundabouts and Indinect Tum Treasmenes.

s Roundabouts have been implomented at a sufficient number of ntersactions in Minnesata and aeound the Counsy, such that follow-up studies have documentad a Proven
effectivencss of reducing both the frequency and sevenity of crashes. Moce information regarding Roundabouts can be found at - Roundabouts: An Informabonal Guide
{Rupoet No, FHWARD-00-067 s tllre o/ sadely A00-067 5 pd)

o The concept of Indirect Tums has peieanly baen applied o draded rasdwinys whore there & sufficient room in the median o construct the channelization necessary to
restrict crossang maneuvees and 1o accommaodate U-tums. This design sachnique has been implomented at approximately a dozen intarsections in Maryland and North
Carolna and as a result is corsidered Tried. Befoee/After studics at these locations have documented cloze to a 907 reduction in total crazhes and a 1007 reduction in
angle crashis. Morw indoemation about ledisct Turns can be found o NCHRP 15-30: Medun Intersection Desggn foe Rural High Speed Divaded Higlaways (cuerently in

dealt form a1 hitp/ S bre daslatecechs/sducwebi/nchep W 206l 42 20repurt/)
Sewvverrion (2 of 1)

Southwest
Minnesota
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=
Roundabout

m Cost

1$800,000 to
$1,000,000

m Safety Benefit

1 Reduce all crashes by
38%

1 Reduce injury crashes
by 76%

1 Reduce fatal and

serious injury crashes
by 90%

24 Southwest MN TZD Workshop
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" BN
Indirect Turns & Partial T-
Interchange

= J-Turn or Superstreet T

01 Cost = $500,000 5

1 Safety Benefit: At a m“"— e g
Maryland location, the W ;

J-Turn eliminated all S D

crossing path crashes
and reduced total

crashes by 90% ll\l'

Southwest B a
Minnesota T“% E““Eg

Workshop
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Add can delineators to Stop sipn Highlights
167, § " = The mosd common fype of crash st STOP
Slop Bar, 48" for 4 corennlled ingersections s a nght angle crash,
127 to 247 f intersections  * s Ressuch periomed in Minnesota (Redicing
wide, - with . Crashes at Controlled Rural kierections - Mo/
¥ b 1T documented . [ICIT My, 2EM15-15) fioaned thut spparesscimrusaly
back from ) deficiency and — « P of thess angle crashes invohed vticlke
where there are | on the manos road stopping and then pulling
HR grade . et and 26% imvoheed vehicles iunning
crossings on the | thecaigh the STOP sign.
mmﬂ' E o This same stuely also foand that ncrosing
the comepicuinty of trafiee contml desices
m“m o by uning biggger brighter or ackilionsl sigrn
SO & murkings isuch as the STOP AMEAD
L] WmﬂiﬂﬂﬂPhﬂmmiﬁdwﬂi
Ve distance 3 decraasitg Rur the STOP crashes.
m:ﬁw « = Amom recent = Safety Evalution of STOP
Jumction sign 5 AHEAD Ferverneent Mark mggs {FHWA-
. HRTASE-(H41) — documants the affects of
P o ing STCH AHEAD mmarki
ot e mm al 1?m.m.r£
30 ""I‘:" 'E;;"" S Manyland and Mirewsots, The study inund
m:""’; ¥ s crush reclsctions in the rarge of 20 1o 4%
. bereeliicosl ralios greater than 2 ke | and
» eare hucked that this seafegy has the poiengisl

o recduce Crashes of signaliosd miersections

Tawmre MlwTH T Cher 0
M = R WALE SN
Fomrrwrymm {1 a0

For serrr Pan i eeemi
T CINPR T

Southwest
Minnesota
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-
Red Light Enforcement

m Red-Light Running Cameras

1 Cost = $50,000 per
intersection

1 Safety Benefit: Observed 40%
reduction in violations; FHWA
estimates a 15% reduction in
crashes Confirmation

= Confirmation Light Light In Florida

1 Need acceptance from the
local traffic court to assure
that the citations will be
accepted

1 Safety Benefit: At a Florida
intersection, three month
evaluation found a 50%
decrease in RLR violations

and 11% crash decrease with S T Southwest \
H H H Minnesota THUWAR =g
27 Southwes?ﬂ%%ngLthLons Issued Workshop W



.
Street Lights

m Cost
] Typically $5,000 to $30,000
per location
m Safety Benefit

1 Recent Minnesota Study of
Rural Intersections

1 27% reduction in nighttime
collisions

1 35% reduction in nighttime
crash rates

1 20% reduction in crash
severity

W -
Southwest {
Minnesota :
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Proactive Methodology

Expressway Geometry VOIUme PI‘OXImIty
Intersections Skew On/Near Curve ADT Ratio previous STOP sign  RR Xing Crashes Others?
Intersection 1 v v v v v
Intersection 2 v v v v
Intersection 3 v
Intersection 4 v v v v
Intersection 5 v v v
Intersection 6 v v v
Intersection 7 v v v v v
Intersection 8 v 4
Southwest :
Minnesota TI“E"EI”‘
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A

Proactive Methodology

[ Highest Priority ]

= Intersection7 v vV vV v vV

%

Intersectionl v vV v v vV

Intersection2 v v v v

Intersection4 v vV v v

Intersection5 v v v

Intersection6 v v v

Intersection 8 v v/

Intersection 3 v/

Engineering judgment required for
additional interclass ranking

Lowest Priority

30 Southwest MN TZD Workshop

= Rank according to number of
checkmarks

= [ntersection 3 only received a
checkmark for crashes, but
received a low ranking, while
Intersection 7 had no crashes
but matched other criteria.

Southwest
Minnesota TUWAR

Workshop %5#&7



CHimesled Coaniy
inigmaction « Faural - Frioeity Ranking

M Mas
ADT Balio 0.3 08 STOR Sign 5.0 mikes g

Shaw Curee ADT Patic STOP SHon AR Crogsry Crast Developmand Creomll Crash  Ange: S Camrmiyinae
Feani NS sacton A% A% .o Y b L1 L5 Y A% Tl aills; Fmrk  Fase Crashes Crashes  Crash Caool Cieit
1 CERHI B Gl e E - - - FeesT @ BT ] - TRUR | AR 7 % % Cumuliive
2 CEAHAE CEAH 4 ¥ i - [ & S A " o a . 12 045 0. Frveey T T Ees
3 CGAHIE CSAH 17 o r - + T [T 1.3 1 T Sunons 46 fedd B 1T T
4 CHAH 1 B TRAM & + L o L o L ] =1 E | 1 Lrs LA, e 10:07% R I At
& CHAH 23 A OHAM 13 (eial) B o o o B i &5 . B 13000 dldts Al Ea Tirs
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j L= Lﬂ-ﬁiﬁ“‘l'l'ﬂl'ﬂ- + o o il o 3 =8| ] - TR0 A
ii g ] o L w o 4 k-] k] 1 el bt ] T
15 LS s CRAH . - .- o ] =13 ] 11 an0s T
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"
Conclusions

32

Southwest Minnesota’s Infrastructure-Based Safety Emphasis Areas
Include: Road Departure and Intersection Crashes.

These types of crashes tend to be distributed across the system —
rural roads average less than 1 crash/mile/year and rural
Intersections average less than 1 crash/year.

Mn/DOT’s Highway Safety Improvement Program used to be
focused on finding and fixing Black Spots which tend to be located
In urban areas. The Program for Greater Minnesota is now focused
on systematically addressing design and land use characteristics
that are associated with locations that are at-risk.

This new focus on rural safety requires identifying a new set of
low-cost strategies that can be widely deployed across rural
systems.

Southwest
TOWAR
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