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Table 1.1. Classification of lowolume roads according to daily vehicle traffic
different countries
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ADT

is the average daily traffic

w is the lane width in feet

PA is the average width of the paved shoulder in feet

UP is the average width of the unpaved shoulder in feet
H is the median or roadside hazard rating (1to 7)

T1 is 1 if the terrain is flat and O otherwise

T2 is 1 if the terrain is mountainous and 0 otherwise, and

‘relevant’ are single-vehicle accidents, opposite direction head-on, opposite
direction sideswipe and same direction sideswipe accidents.
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Figure 1.1. A relationship between lane width and accidestiming daily traffic

volume of 1,000 vehicles and according to various widths of paved shoulders.
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ADT=4000; flat terrain; H=5
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Figure 1.2. A relatinship between lane width and accidents, assuming daily traffic
volume of 1,000 vehicles and according to various widths of paved shoulders.
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Paved shoulder width PA = 0,00
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Figure 1.3. A relationship between accident numbers and lane width, depending on
various width of unpaved shoulder
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Figure 1.4. A relationshipetween accident numbers and lane width, depending on
various width of paved shoulder
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Figure 1.6. Accidents changes depending on carriageway width, according to models
from two states: North Carolina and California.
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Table 1.3. Accident reduction factors depending on lane width

Lane width {m) ADT < 400 ADT = 401 to 1999 ADT 2 2000
2,70 (o) 1.05 1,50 - 0,000281 - (2000-ADT) 150
3,10 (10R) 1,02 1,30 - 0.000175 - {2000-ADT) 1.30
340 (11M) 1,01 |l,05 - 0.000025 - (2000-ADT) 1.05
3,70 (121) 1,00 1,00 1,00

-AMF; - U&o0é URYSdU oYaoU oYevY@oU aveanuU aO0i .
a4a@UU &daevyoeUY @RéYelL

AMF, = (AMF, = 1,0) - Pra + 1,0
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AMF, Accident Modification Factor for total accidents

AMF;, = Accident Medification Factor for related accidents (i.e Run off the road,
Head-on, Sideswipe opposite and Sideswipe same direction accidents)

P = proportion of total accidents constituted by related accidents (i e 35% of all
accidents based on a default distribution of accident types)
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Figure 1.7. Accident modifation factors (in relevant accident types) depending on

daily traffic volume and lane width.
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Run off the road, Head-on, Sideswipe opposite and Sideswipe same
direction accidlents
= 35% of all accidents
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ADT=1000; flat terrain; H=5
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Figure 1.9. Accident modification factors depending on shoulder width, for daily
traffic volume of 1,000 vehicles and diféat lane widths.
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Figure 1.10. Accident modification factors depending on shoulder width, for daily
traffic volume of 4,000 vehicles and different lane widths.
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Figure 1.11.Accident modification factors depending on unpaved shoulder witlth an
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Figure 1.12.Accident modification factors depending on paved shoulder width and

lane width.
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Figure 1.13. Expected accident number per 1 road km depending on shoulder width,
in four US states.
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Table 1.4. Accident modification factors depending on shoulder width

Shoulder Effective
Width SEW in ft (m) ADT < 400 ADT = 401 to 1999 ADT 2 2000
0 (0.00) 1,10 1,50 - 0,000250 - (2000-ADT) 1,50
2 (0,60) 1,07 1,30 - 0,000144 - (2000-ADT) 1,30
4 (1.20) 1,02 1,15 - 0,0000813 - (2000-ADT) 1,15
6 (1.80) 1.00 1,00 1,00
=8 (2,40) 0,98 0,87 - 0,0000688 - (2000-ADT) 0.87
AB. 44aUau é’lééé‘l\'( 440 avyn URYOUMmMMa &z au
aveanU 4Ui & 4 d¥.alla BdBRN HP3VEWR aamUBal ay
aaguu ééé\’(c‘)éU\? AMBR- 6 ¥ ¥ BEE¥RoF¥i URYOU oYa
AMF; = (AMF,;, - AMF; = 10) P, + 1,0
ongda
AMF; = Accident Modification Factor for total accidents
AMF... = Accident Modification Factor for related accidents based on shoulder
width [values from Table 3, Values of AMF for Shoulder Width of
Highway Segments (AMFwra))
AMFy, = Accident Modification Factors for Shoulder Effective Width (SEW) and
Shoulder Type on Two-Lane Highways [values from Table 4, Accident
Modification Factors for Shoulder Effective Width (SEW) and Shoulder
Type on Two-Lane Highways (AMFtra))
Pia = proportion of total accidents constituted by related accidents (i.e 35% of
all accidents based on a default distribution of accident types); proportion should
be the same as used for Lane Width
OYAavadebs UL&)U(\éULUJ@@é daUYéaxe OYEeVYQO 4aé éaife
UasaU aaa gallUv¥avablevyVy¥ase Udo0VaBBE aab®i U
o YaasaoUU &ai o lUJU avYeda UoedkeVapast YanmacRElY adatk Yaey U
11 5 & YaAYD UB d L Udbeetdh @oeilUdF ayWddleamMadan &aaeUi
daYeanlloaYaaen é avYn URYOIUYWYRaWOHAU arkive A YRWEO |

-

AYaé @a avia URY e YuoYe cale U i
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Run off the road, Head-on, Sideswipe opposite and Sideswipe same
direction accidents = 100% of all accidents
1,67
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Figure 1.14. Accident modification factors depending on traffic volumes and shoulder
width.

Run off the road, Head-on, Sideswipe opposite and Sideswipe same
direction accidents = 35% of all accidents (shoulder type: paved)
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Figure 1.15. Accident modification factors depending on traffic volumes and paved
shoulder width.
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Run off the road, Head-on, Sideswipe opposite and Sideswipe same
direction accidents = 35% of all accidents (shoulder type: gravel)
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Figure 1.16 Accident modification factors (in total accidents) depending on traffic
volumes and unpaved shoulder width.
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Table 1.5Designh recommendations for a combination of lane width and shoulder

width, according to traffic volume, design speed aercentage of heavy vehicles

% of heavy vehicles
ADT Design speed >10% <10%
Lane + shoulder Lane + shoulder
Lane width Lane width
width width
[veh./day] [km/h} [m] (m] [m] [m]
<350 300 350 2,70 3,30
=750
> 50 300 350 3,00 3,70
<50 3,30 4,00 3,00 370
750 < ADT = 2000
> 50 3,70 460 3,30 430
> 2000 Any 3,70 550 3,30 520

0all Qwauu
Ui Y840@U o0avamon ad adaseeU U AU pPYi ae asvyiay 4&a
oYevsie ai aée UaviasaU 04010 U0UOBG&Y UAYee
deYéa UaYi U gal 0401 UUlBUUAE ea ¥evaroata U xe
ARa0eU
66 YWBBM) Us U ad0 af A4Ao0YR&aaU cveao alYeU 4&i
d@dadai U 04070 UUUUUU ¢4aBaadivluwidvd wes ¥ @ adl
0401 U VUL oYiawdoU &ialadd) draniiem e yU 8
40T U UUUUBD. 209)nassHTDa@Y U Y54 U 8160 ae 0é6éYUa
GUU ¢ci YQU (@dfe Yaey B4 wa U

SD = 0,00 if e3¢t = €gesign

SD = egesign = €act If €act < €gesign

U0UUUU &&U 4amaea M gonae 0aUT U UUluuUUa ovYeyvY
Ui @ oYeYQZoU avY®i@ddo a@wedla ®ada VAVVOE onoda
Uavia oaUt UuUul

AMF4 = 1,00 for SD < 0,01
AMFs = 1,00 + 6 * (SD-0,01) for 0,01 < SD < 0,02
AMF; = 1,06 + 3 - (SD-0,03) for 0,02 < SD
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Figure 1.17. Accident modification factor depending on sugevration deficiencies.
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Table 1.6 Effects of supeelevation deficiencies on safety at horizontal curves.

Curve Length

Curve Length

Curve Length

Curve Length

=30m =150 m =300 m =600 m
Curve Radius Curve Radius Curve Radius Curve Radius
=60 m =300m =600 m =600 m
Superelevation Deficiency [Superelevation Deficiency|Superelevation Deficiency|Superelevation Deficiency
ADT 0,00 0,02 0,04 0,00 0,02 0,04 0,00 0,02 0,04 0,00 0,02 0,04
[veh.! day]
ACCIDENTS PER KILOMETRE PER YEAR
400 0,82 0,87 0,91 0,049 0,09 0,10 0,06 0,07 0,07 0,06 0,06 0,07
1000 2,04 217 2,29 0,22 0,23 0,24 0,18 07 0,18 0,15 0,16 0,17
3000 6,13 6,50 6,87 0,65 0,68 0,73 0,48 0,50 0,53 0,45 0,47 0,50
5000 10,22 10,84 11,45 1,08 1,14 1.21 0,80 0,84 0,89 0,75 0,79 0,83
10000 20,45 21,68 2290 216 2,29 242 1,58 1,68 1,78 1,49 1,58 1,67
ACCIDENTS PER 10° VEHICLE-KILOMETRES

400 5,60 5,94 6,28 0,549 0,63 0,66 0,44 0,46 0,48 0,41 0,44 0,46
1000 5,60 5,54 6,28 0,59 0,63 0,66 0,44 0,46 0,48 0,41 0,44 0,46
3000 5,60 5,94 6,28 0,549 0,63 0,66 0,44 0,46 0,48 0,41 0,44 0,46
5000 5,60 5,54 6,28 0,59 0,63 0,66 0,44 0,46 0,48 0,41 0,44 0,46
10000 5,60 5,54 6,28 0,59 0,63 0.66 0,44 0,46 0,48 0,41 0,44 0,46
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A=r-L-V+0,0336-D-V
on@da

A = Number of curve accidents per year

r = Accident rate in accidents/10° vehicle miles
L = Length of curve in miles

V = Traffic volume in 10° vehicles per year

D = Degree of curve (100 feet arc)
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