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Locations statistically *
significant above average
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30 Locations above average

due to random naWe of crashesg@ 9
?a--------‘--------
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Calculating Crash Rates

Intersection Rates:

Rate per Million Entering Vehicles = (number of crashes) { 1 million )
{(number of years) { ADT ) ( 365 )
Segment Rates:

Rate per Million Vehicle Miles = (number of crashes) { 1 million)
{segment length) (number of years) { ADT ) { 365)

Critical Rate: Rg =Rgz+ K (Ra/m)7z - 0.5/m

Re = Critical Crash Rate  for intersections: crashes per MEV
for segments: crashes per MVM

Ra = System Wide Average Crash Rate by Intersection or Highway Type

m = Vehicle Exposure During Study Period
for intersections: ADT(365/10%)
for segments: ADT {365/10%) length

k = Constant based on Level of Confidence

Level of Confidence 0.995 0.950 0900
k 2.576 1.645 1.282
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Collison Diagram: Symbols:
Intersection: and i i
Period: from to e vanjg ‘u’ehn_:le
- > === MNon-dnvolved Veh
——— Padestrian
ﬁ 1 ParkedVehicle
North [ Fixed Object
] @ FatalCrash
7~ | (% Injury Crash
- ==
e r— S Types of Collisions:
—ai—-— Rear End
Streat Name E Head On
E —7 ~_ Side Swipe
E 323 Out of Control
Number of Collisions _>/ Left Turn
Property Damage Only » Right Angle
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Supplemental Analysis:
More Detailed Crash Record Review

ACTUAL vs. S EXRECIHED

Crashﬁ Rate ]
i —
Typelof Crash - /\

Day fINight /  \
_Ruad sSurface Condition -
B CiverAce 4 N
_ Driver, F!Imlllﬂrlty _
(_ Alcohol Inlvulvemen T
C ~__Roadway Genmetryk o
_ Traffic Control"Devices _
B «WiCctssDensity Gl

a v v
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Supplemental Analysis:
Traffic Conflict Techniques
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Right=turn onjred.

Pedestrian
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Example #1 13 —
1:6 slope (fill slope)
110 km/h 5,000 vpd
Answer: Clear zone width=9m

Example #2 16
1:6 slope (cut slope) e
100 krmvh 750 vph g 0
Answer: Clear zone width=6m . 120
1:20 — | 1
ﬁ | i Cut Slopes
2 10
3 /
bstacle

13 - I

Over 6000 Design A.D.T. )

1500-6000 Design ADT. y—t—t—psef ol {00 |0 f el

0 3 6 9 2 15 18 12 27
E———— T
750-1500 Design A.D.T. )
S — 0 3 6 9 12 15 12 21
— e
Under 750 Design AD.T. }
— T T 3 6 ] 12 15

Clear Zone Distance (m)
Figure 11-16(a) Clear Distance Curves

Source: AASHTO Roadside Design Guide, Washington, D.C.: American Association of State Highway and Transportation Officials, 1996.
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Tangent Alignments vs. 1.5 Miles
Curvilinear Alignments

Curvilinear

ltem: Tangent Diff. Curvilinear
Length 5.0 mii. 1.5 mi.

..
Crash Freg.  4.6/mi. +117|‘3|'_E!__T:>1ﬂ.fmi.

re....
Volume VPD 550 +3ﬁ‘?€.§___‘;> 750

4 ..,

| Crash Rate 12 [ +67% > 2.0
C/MVM nd

% Run of Road 65%  +43% '+ 93%

Foo..
% Night 43% +23?E._#_.';> 53%
Crashes i

wa
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Intersection Sight Distance

Adequate Sight Distance Clear Sight Lines
MAJOR STREET
Intersection Sighi Dista i 2
""-'l-....___“_ 10 k.| L o
TS _ — #*-._._..-F
MINOR
STREET

Speed | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65

|“£;F£Eﬁ 325 ft | 400 ft | 475 ft | 550 ft | 650 ft | 725 ft | 880 ft | 950 ft

Sight Distance |7 sec.| 8 sec.| 8 sec.| 8 sec. | 9 sec.| 9 sec. | 10 sec| 10 sec

Inadequate Sight Distance  View Obstructed by sign, vegetation,

MAJOR STREET utilities, and bus shelter.
_ Inters ection Sight Distance : ‘__‘_..:'m
_-h-r""""---.
[ |
ﬁ‘zmumLﬁu‘ﬁm\mﬂﬂmaL@ﬂﬁmﬁum\ﬂw
ﬂ‘)’ng‘Q‘ﬂ‘ﬂ\Wﬁ\‘iL@ﬂ, VL%JZW’E]“I}N. 30 35 40 45 50 55 60 65
srelzNaAiiY, WR(ATUIN) 307 | 410 | 468 | 527 | 658 | 724 | 878 | 951
seeiznaaiiu, Wm(din) 325 | 400 | 475 | 550 | 650 | 725 | 880 | 950
ANENaTesinaluniaen, Auni 7 8 8 8 9 9 10 | 10
ﬂ'l’mL%’l“IJﬂ\‘i‘Vl'NL‘ﬂﬂ, NN AT, 48 56 64 72 80 88 96 104
TLAZNAIUNU, WAT(ATUINL) 94 | 125 | 143 | 161 | 201 | 221 | 268 | 290
TTATNRUIY, LuAF(U5L) 95 | 125 | 145 | 160 | 200 | 225 | 270 | 290
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Crash Reduction by Type of Improvement

IMEROVEMENTRTNRE!
HE*D-DN|'WEN'= ANGLE | SWiPE | TURN | TURN |oBJECT | PED- | CRASH pavewsiT
Pavement Markings 10 2 10 10 10 10
Upsgr axier 20 10 10 £
5igns |  owerhesd Lane 10 2
Owverhead Warning 20 20 20 20
Tiring 10 10 10 10 10
12 inch Lens 10
MUTCD {1) 20 20 10 20 20 20
Turm Phase 10 =]
Signals|  op1_program 20 10 10 10
Acluate 10 10 F 10 20
Pedesirian Phase 60
Ramove Signal a0
A Signeal 3] 80
Deslick 50
Roads | Siht Distance 2 20 20 20
Turn Bay 20
Reconstruct 2 10
Close Median Open{2)| | 100 50 100 5 100
Misc, |RocateFined Object 60 .
Relocate Drives 20 20 10 10 10 10

{1] Includes Tiring, 12 inch Lens, Tum Phasing and Actuafion
12) Percent of crashes involved al Median opening
{3} Onecrash increase per 2000 VPD
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Average Crash Costs

§ 56,000 per SEVERITY B Crash
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Typical Benefit / Cost (B/C) Ratios
for Various Improvements (1974 - 1993)

RANK CONSTRUCTION CLASSIFICATION BIC RATIO
1. ILLUMINATION 21.0
2 RELOCATED BREAKAWAY UTILITY POLES 17.2
- TRAFFIC SIGNS 16.3
4, UPGRADE MEDIAN BARRIER 13.7
5. NEW TRAFFIC SIGNALS B.3
6. NEW MEDIAN BARRIER 8.3
T. REMOVE OBSTACLES B.3
B. IMPACT ATTENUATORS 1.8
a UPGRADE GUARDRAIL 7.8

10. UPGRADED TRAFFIC SIGNALS 7.4
n UPGRADE BRIDGE RAIL 71
12 SIGHT DISTANCE IMPROVEMENTS 7.0
13. GROOVE PAVEMENT FOR SKID RESISTANCE 5.6
14. REPLACE OR IMPROVE MINOR STRUCTURE 52
15. TURNING LANES AND TRAFFIC SEPARATION 4.4
16. NEW RR CROSSING GATES 34
17. CONSTRUCT MEDIAN FOR TRAFFIC SEPARATION 3.3
18. NEW RR CROSSING FLASHING LIGHTS 3.2
149. NEW RR FLASHING LIGHTS & GATES 3.0
20. UPGRADE RR FLASHING LIGHTS 2.9
21. PAVEMENT MARKING AND DELINATIONS 2.6
22, FLATTEN SIDE SLOPES 2.5
23. NEW BRIDGE 22
24, WIDEN OR IMPROVE SHOULDER 2.1
25. WIDEN OR MODIFY BRIDGE 2.0
26. RE-ALIGN ROADWAY 2.0
27, OVERLAY FOR SKID TREATMENT 1.9
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Generall
EFFECTIVE

Street Lights at
Rural Intersections

Access Management

Roadside Safety Initiatives
Pave /| Widen Shoulders

Left Turn Lanes on
Urban Arterials

Removing Marked
Pedestrian Crosswalks

Exclusive Left Turn
Signal Phasing

Shoulder Rumble Strips

Improved Roadway
Alignment
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