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Research Title: Examination of characteristics and factors for bicycle riders' injury in road
accidents in Israel

Abstract: This study examined the characteristics and factors for bicycle riders' injury in road
accidents in Israel aiming to formulate the directions of activities for reducing this phenomenon.
The study focused on bicycle accidents that occurred over the last years, on urban and rural
roads, where in the analysis of accident circumstances and factors, typical accident scenarios,
common sites of occurrences and searching for infrastructure and other measures for preventing
those accidents, were emphasized.

The study's performance included: a survey of international literature concerning the common
factors of bicycle riders' accidents as well as infrastructure solutions and other interventions for
reducing the phenomenon; the examination of Israeli bicycle riders' accidents based on the CBS
data; a collection and analysis of details of severe accident occurrences with bicycle riders'
involvement, from the accident files kept in the police archives; field surveys of accident sites to
identify common infrastructure characteristics and infrastructure and other measures for
preventing bicycle accidents, at each site.

It was found that bicycle riders' injury in road accidents is widely studied in the literature, where
fitting the infrastructure to bicycle needs is considered to be the most effective measure for
improving bicycle riders' safety. Based on the literature reviewed, 28 measures for improving
bicyclist safety were identified, subdividing them into detailed infrastructure measures, general
infrastructure measures and other interventions. Having examined the literature findings it was
concluded that evidence-based estimates on safety efficiency of bicycle-related measures cannot
be found easily; there are differences with regard the treating of bicycle riding on rural roads in
the European countries compared to American approach; for some bicycle-related infrastructure
measures applied on urban roads safety efficiency evidences exist. At the same time, for
bicycle-related infrastructure measures on rural roads quantitative estimates of safety efficiency
were not found, whereas other (not infrastructure) interventions are considered as contributing
to bicycle riders' safety in spite of absence of explicit evidences on their efficiency.

In the analysis of bicycle injury data, based on the CBS ("road accidents") files over the years
2006-2010, it was found that, annually, some 320 bicycle riders are injured and killed on urban
roads and about 42, on rural ones, where accounting for under-reporting of serious and slight
injuries, a total estimate of 2,500 bicycle rider injuries (incl. fatalities), per year, can be
provided. On both road types, the severity of bicycle rider injuries is significantly higher
compared to other road accident injuries, resembling only pedestrian injury severity.
Furthermore, a characterization of bicycle rider accidents was provided in accordance with
location and time characteristics and other accident circumstances.

From the police accident files kept in the archives, the details of 173 severe (serious and fatal)
bicycle accidents were collected, with 182 bicyclists injured in these accidents. Those accidents
are characterized by a variety of occurrence patterns, where for urban road sections 5 leading
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accident scenarios were identified, for urban junctions - 6 scenarios and for rural roads - 3.

Following a statistical analysis, the details of bicycle accident occurrences on urban and rural
roads were ascertained.

Field surveys were carried out at 61 accident sites, where among common traffic arrangements
associated with bicycle accidents, were found: on urban roads - signalized junctions, non-
signalized junctions, roundabouts, dual-carriageway road and street sections, single-carriageway
street sections; on rural roads - sections of dual-carriageway roads with interchanges; gore areas
near interchanges; single-carriageway road sections.

Based on examination of measures required for preventing bicycle accidents at the sites
surveyed, their cross-checking with literature findings, estimating the numbers of accidents
potentially affected by the measures and checking for their applicability under local conditions,
the priorities for promoting the measures for improving bicycle safety in Israel can be stated as
follows:

as a first priority, bicycle lanes on sections and junctions of urban roads, and separated bicycle
paths, on urban and rural roads, should be established;

as a second priority, bicycle-related arrangements should be introduced at urban signalized and
not signalized junctions;

as a third priority, bicycle-related arrangements on roundabouts and traffic calming measures,
on urban roads, are required,;

on the fourth place, changes in the cross-section layouts of urban roads and publicity campaigns
concerning the bicycle riders' compliance with traffic rules, are recommended;

where the fifth group of priorities for promoting bicycle safety includes the measures related to
rural roads such as: preparing the shoulders for bicycle riding, on single-carriageway roads;
prohibiting bicycle appearances on motorways and on dual-carriageway roads with
interchanges, with an emphasis on prohibiting bicycle crossings of interchange ramps; and
publicity and enforcement activities supporting these issues.

In general, Israel is still at the beginning of way of establishing transport infrastructure for
bicycle riding, where for reducing bicycle riders' injury in Israel there is a clear need in
arranging bicycle riding infrastructures, both on urban and rural roads.
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,JIwNN) 10% 7w yximn Maw 2T ax¥pa W1 ,nxY IR 7900 7RI DMDIND 7IY [NNRD YY)
D'DOT NNIKNA D'WA9IN DMOIND 0N Y'Y ,IRIWI DM9IND 0N 1%0n 7Iman qr 7y (2010
DANNN Y'Y O7IX ,TNNR TINK 72V TAYIYIAPZ IXWI DDOT NRIXNA 0'WA910 72 10 Jmnn (1" 'pn aima)
nON 14 0DYTH NRIkNA M ,2005-2009 pawa ANk N DMI9IRD DN 12 0T NNIKNA

(2010 ,mwn) 0DYTA NN D2aNNN Jon 3%-> DUMINNN ,NIYA YXINN2 DM19IX

D'ANN) MMN NIIXQ D'YADIN Y'Y 200 NTYW T 2V DAM DI'RY ,0"I9IRN 20N 7w DNIvae 7wa
YWD NI NNIY7 DMIYAYA D22 0T NRIKNA D'YA9IN D™MDIXN 10N 10 1NN (N DWIxXSI
,NIvIN) 1071 0'wonn 1172 5%-7 nxnwina ,2005-2009 pawa yximna 27% 2571 no'wonn 1

(2010

AN’ DA DANNN D™MYIXN DN 190N 0O7IXK ,0NYa 0PAT NAIKNA DWWA91 0M9IkN 0NN 90%
noN 254 7 nuxa 1wao xawa nimnwn oo1Ta ,2009 mwa N0t .0man'vaian 0'wnada
JINT N7 ;nnRNN L 12-1 14 110 DNty X700 0DYTA DNI90NN DNIN WK N7 NIIKA 67-1 D™M9IX

(2010 ,miwnn) 5 - niNwn 0T 09K 20N 10 12701 NMNY X700 0DITA,NIYN NNIKA

70 NN D'DYTA NAIKND DRNNN OM9IRN N W'Y D N7V NMIR7IAN ARIYAN NN MIN 197
APT? W ,07IX Nynn N nont ma (2008 nmiwa 3%) Yxawn 0T NNRIKNA DRNNN
nn ,T7IN2 TNI'MAL LPRIY AWRA N N7 DNIRnn Y02 0M9IR Y nanin NN ANnaw
YIN'UN Y'Y DI9XN NTUN DY 7RIWRI DMDIXK 10N NIYAD NIV NV 7w NNWOR 7V yaxny

.(No'wNin Nn1) D™MoIXa

VX121 ,77NN2 .0™MDINN 20N NIYa9N NN w1 78w naiwx1? (2008) 2o ntor 279 7w pajpnna
DA D™DIX 20N 22 NI'DXN L,MINTN NNIKILVN DIYN 1IN NNIENR AYI7YUNn 0'IM NI 9I0'N
WXNN] WIN'YI NIYAD' 1"ONNI NINAN ,NADY 1MOXN] ITPNNN I90K1Y DAININ .0'AdN DY NRIFKI
2w "N o'nna o7k 2001-2005 pawa D R¥YN1 MINTD ANIKNLVN DIYAD 1M 7V 002NN L jIam
AWK L (NNXNNA 9% nniv? 16%) 0'77'n NNIY7? NIYR NIy Dy ITOYIX DNA1IAN DM9IX DN D'YAD)
NXAPN U9 AENNN DDA 97 .'Win 131 111yn N2 NIIKNY NIONIM NIYZN NIMYa9'nn NN
0™9IX 20N 1N 16% ,p md .0 77 27jm 20% NNy 'winn 157 NYasN NRXIND 1YA91 DNARNN
2¢ N9N DTINR UKD 077 A7 9%-1 (+16 ISS) nwnkl nwR NYao NINin DY ITOYIR 0NN
1772 ,ARNN ,32%-1 60% 'viin 201 "'y Nyas NAjpyva NI DUNIvAYA ' DNRAD DY'A9N NNnin

.0'T71 DMAAn

NN WKRD LN77D DRI DMDIXK 20N NIa9 Nyoin NX N2 (2008) 2w ntor 279 YW Apnnn
DNIT DXV ,721 1710 ,0™M19IX 21DN OV NIYAINN ,N'7'9] 12D 'ViIN 101 NRIYNA K77 I'n NIN2IN NIV'IAon

VXY PNNN . NTAND "0DYT NRIRNY 7w DINNY YINR X¥N1 NNy nysIinnn o1 770 ,3ni7d LDl
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2¥N ,NIINNN DIZM '019 N7 ,NRIKNN ML D1UOXRNAN 7707 ON"NNA I90X] D'0I9N .NNVYNAN
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.O'Y'NINN Y9NN LPI LAY K7 AN NUWA ,DMIDIN 10N Y9 NRIKN NIWNINNY? D'712Im
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X701 NIMN'YN 0NDYTA DMI9IX "ADNA NYIAD NNIXN NN N0 70 2
nmnw
3700 now 2.1

ANX YID'NA NTRANN NIMNY X701 NMNWYA 0DYT2 0M9IN 20N NIYa9' XY NNY0N N0
I7NY DNIYPEN DNNRNA TRRNn YI9'NN .NINNISAN NNTA IDIWIY DINNKD DNIYYD QYN DNj7Nn
NIN'0AY7 DNIYPN D"YTA NY AN NONIDY ,|NYINYT D'YXNKI DIIYN 7T 2102 0"I9IX 25N NNIXN
,Traffic Injury Prevention ,Transportation Research Record :ia> ,nlxn nikNalr oDITA
NIToM T2V IWYIY AT XWN gnn Din"iT nwo'n L, p md .Tivi ,Accident Analysis and Prevention
NHTSA -1 FHWA ,TRB :nnQ27 ,ninnion nraiyn NNl 0DYT2 NNV D'POIVN jpnn
TOIl ,n"woika ATSB ,n'mawa VTl ,ymwa BFU ,n'7axa TRL ,m72ma SWOV a"nwxa

S To1 NN BASt ;ntanna

NP01 DA X ,N'MYN NNDINND NX'XN 2V wAT DWIN DM9DIN DN NIYA9N DIXAX7 DWXANK INK YI9'N]
NIM7W9 ;1571 DWYNAN ,0MDIX 0N 7¢ NN NNaan 1ad> nysinn DIXNX7 NI90I NN DT
¢ D'MIMNa oNI7'Y' NN a7 0N 190X DRIYA DWYYARDT NRNNO9N n'yproa IDI N9DX ,NN10N

JIANINN 'Y IR/ NRIKD DNNSN

7V yavnw nn ,N7100IRE DRIY DN9N'R DR ,NT ,A"NNRN ,00 NS0 NN IXYNI 3"ho

.071V2 NI NNTTAA AT XWND 7Y ni'wn
270N 'X¥nn .2.2
D'19IX 20112 NAY'A9 NNINNA 0'XI9) D'1ia .2.2.1

nnikn Npn (2001) Bostrom and Nilsson ,xnarm? .nNso0a NIAY NNl DM9IX QDN NIYaohi
NIYPN NDIXNNY D'RIN NRIYA NIXIX] DIWIY DOPNAN ANY D2Y¥N DRINN .ATHIYA DM9IN
D'MNIAN NIX 107D MWK DN KIXNT7 NYR ,07IX .0"19IN] 'VIIN 237 72 NP9 2y NINNA NIM70rnI
190N 7377 NIn Y .0™M9IK NNIKN 7Y N'ON' VPN 190NN 7Y  NNIXNN NIYNINN 7Y 0W'swnin
NI'9¥N 9I0'X 7V NO0IANN D''9NX DZNN NITO NdIW1 2A"NIXA ,N'ON' DX AT 2192 7172 NI'oXN
NIrTa Iwnnwn ,n'722axa Nt N7 (Hunter, Stewart, and Stutts, 1999) "naxn vynd" axn 7v

.(TfL, 2006) mnmo "197" N7 ""NX" NoIFN2A ,0™1DIX A21N7 010N 1 TONA NNIRN 7Y 'NXY

DDIYTA I'N NYR DWIX9I DANN 0M9IX MM 74% ,(2010) Reid and Adams 9"y ,n"7a1xa
D'19IX 20N 02NN 63% .nrnw-ran 07T N 48% 09Ik XN DRNN AN WX NN
D'IN'YN DNITRA MNIF N2 DN DTNNY2 0M9IK QDN DANN 7Y '0NN DP7N TWUKD ,D'NNY] 1NYM)
1ANNQ NIT-NN2A NIXYA1 ,ANK 201 NRIYA K77 ,NIMYY 0M9IX NRIXD .D"IN'WY-]'2N DNITR? NRIWN
3.8 :n'n 0mMoIxa nyro1 n"p I"m 100-7 nann Nw'w ,2002-2005 nawa MIVYNN NRIRND 11M)

D'™9INX 20N DANN WY N .m72na 1.1 -1 g1 1.5 ,nanaa 1.7 ,2"hnxa 5.8 nniv? ,n'7aixa
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D'MIn? MY ,NX1IN '9D ,NNRT nTAY .N'T1avAl TI7102 0T WY'wn 71900 JNIF 0722182 n9'wn? ona

.0NN TAX X'N N'NMYN TYUKD ,0'21

NYIOY ;0"MdIX NAIT [I''m 14 -1 pawm I'7'n 16.5 oy ,0%wa n72m "Dmoik N1rMm" XN M7IN
.0™MOIX? NNNISN N'MYN Nn'p 171N .(2011) SWOV - ny'ol n"p Tk 15 X' n'mawin 0"M9IXN
D'™9IX? DNITAY ,0™M9INT7 D'WRID NI'YN ,0"I9IX AN ,0"TIY" 072w N7710 0M9IXY? 0D TN YN

.NMIANN 'WXNAKD D™M9IN] WIN'Y NTTIVvA n7wnnin YJ"|7 7.5 TV NIy'o1a .0MovIX? NN NToNI

,DIY NIRY npP'uoruLoN 'O-7 .nwp 1vxo1 8,000-1 ,0m9ix adN 185 M72Ina mm ,2009 nmava
15N 0NN TINK TWXD ,NNNX NIXAR 2172 ANN9NNN MNP D107 DMI9IX QDN 0'YA91 ANN9NN
nwp 0waonn 50%-7 yan 09I QdN NP DWAoIN TINKRI ,02NNN 77991 25%-7 yan n™MoIx
JQIVPYn 72N NiMwan L0 T NARIKD 'Waol 1172 DMI9IK 0N W NN AIX'D 2y NNRIKN

.DM9IX 7V N2 NIN'La 7NN ,NNDNNKRN DY

.(63%) vaidvn anin 7w 07Ty KN DMI9IX DN D'WAD) [NAY DDOTN NNIXKNY Np'wn DN 78w
nnay .(2010 ,niwnn) 18% -2 DdDNON DNIANINN 7w DDIT NRIKNA 1WADIW DMIDIND DN Y'Y

2077 ANFTE DT [NN-'K1,DNITAYI DNNNNY DEX-'X ([N DMOIXD AN 232 NINDWN DA

NN 7y 0'y'oawnn ooy o'nan Nt (2010) Bil, Bilova, and Miller ,01aima nina 7y ooanna
D1ININ 0'01 .0™DINN 2DN2 N1I707 NYA9] M*NOoNY 101 707 (17 72 7yn) DNa 0™M9IX QDN |2
nnixkn 968 1795 naman .1995-2007 nopnn 1Ay ND'YN NPPaI9IN 7w nynnn nownn N
N D'MIIAN 7Y AN NIMIYAYAN NIMRLEN D NIKIN NIRXIND .DNmn Niyae 4460 -1 nimop
41%) NI 17070 DAN DX NI WK DMWY T WORA TR 2000 7D 7w nmMism nnn
NIIKN K77 NMIpNa 077 Nywa nanY NMTR NIYANND (3NN NNYXAW DANNN DMI9IND 0NN
D'™9IXN 20N MWK ,0'NNX] NIIYAINNA NI NIIMNN ARXINY AN D"I9IXN 20N NNWKX .aINN
NY2o .(D™MOINN 2ON NNYKRAY DANNN 0M9IRN 20NN 63%) 2070 2% nn T Nt Dann X7
598) n™oIXN 21DN WKN 2D AN NNYXQ NIF NN D7 ANtn 0M9IND 20N 7w naop
22 Nynn NX 19507 07NN DNRIND ,0M9IRN AdNY7 [12'on DX N'N9N7 D .(0Npn 370 nniy?
TINT ,NINDY ,IX D'727N 0D™M9IR "7aW N T-9Y ,0"0MP 1T 'WORA 0MI9IRN AN NYNNA 100

.N7X NMIPN2A 2570 20 7Y nyoan NIrNfn NX
MY X701 NMNYN 0DYTA 0MI9IND 0N NIYA9HN 7V 0'Y'DYNAN D'ANIAN DD'0 707

NNy onaT .X
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r=- - 1
| Whilled | ser. injured |
uglightlyinjured |

|
lmmme e = ]

Slightly_injured

Category % n
killed | ser. injured 266 431
B clightly injured 734 1328
100.0 1208

""""""" i

mad_type

Adj. Pvalue=0,000, Ch_i-square=14@.195. =3

rural jt‘mction
Node 1
Category % n
hilled | ser. injured 431 28
B clightly injured 564 37

urhan junction

Node 2

Category % n
killed | ser. injured 474 128

B slightly injured 826 A4

urban non junction

Hode 3

Category % n
hilled | ser. injured 269 231

B clightly injured 734 @27

rural non junetion

Hode &
Category % n
killed | ser. injured 850 93
B <lightly injured 350 &0

Total 36 68 Total 4.1 743 Total 474 858 Total 78 143
region tegion ane
Adj. Pvalue=0000, Chi-square=83.383, df=2 Adj. Povalue=0.000, Ch|i-square=241 336, df2 Adj. Pvalue=0.029, Chi-square=10.874, df=1
Center; <missing> South N0|rlh Center So|uth North; <missing» 30-49;‘20-29 G5+; 60-64; up to 19; <missing>
Hode § Node B Hode 7 Node 8 Hode d Hade 10 Node 11 Node 12
Category % n Category % n Category % n Categony % n Category % n Categony % n Category % n Category % n
killed | zer. injured 116 70 killed | zer. injured 311 23 killed | zer. injured 528 38 killed | zer. injured 108 &1 killed | zer. injured 398 38 killed | zer. injured BEE 131 killed | zer. injured 526 40 killed | zar. injured 791 53
B glighthy injured 834 &1 B glightly injured G849  &1( |¥ slightly injured a4 1 B glightly injured 892 403 B glighthy injured 802 &8 B glightly injured 332 68( | slightly injured 474 36( |9 slightly injured 08 14
Total 332 A1 Total 41 74 Total 38 68 Total 31.2 464 Total 54 98 Total 108 198 Total 42 76 Total 37 67
day_night age population_group
Adj. P-value=0.000, Chi-square=12.680, df=1 Adj. P-value=0.000, Chi-square=26.596, dE1 Adj. P-value=0.002, Chi-square=11.479, d=1
dTy niTht 30-48; 20-28; up to 19 G5+, 50-64;| <missing® jenstothers strangers; arabs
Hode 13 Node 14 Node 15 Node 16 Node 17 Node 12
Category % n Category % n Categony W n Category % n Category % n Categon % n
hilled | zer injured 82 38 billed | zer. injured 192 32 killed | ser. injured 7.5 34 billed | zer. injured 244 27 hilled | zer. injured 852 43 killed | ger. injured 720 78
B glightly injured 812 396 |9 slighthy injured 808 135 B glightly injurad 925 418 B glightty injurad 750 88 B glightly injured 448 43| | slighthy injured 220 22
Total 240 434 Total 92 167 Total 250 462 Total 62 112 Total 53 9 Total 55 100
population_group
Adj. P-walue=0.028, Chisquare=G.747, d=1
jews+|othes shangers; arabs
Node 19 Hode 20
Categony % n Categony h n
killed | zer. injured 6.2 24 killed | ser. injured 154 10
B slightly injured 938 363( (W slightly injured 248 85
Total 214 37 Total 38 @
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13 12 11 10 9 8 7 6 5 4 3 2 1 n'>Y NIIXN |"ONN
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100.0% | 100.0% | 100.0% | 100.0% | 100.0% 100.0% Nty yop
100.0% | N X7 nnix
100.0% | 100.0% N X7 yop
25.4% 23.7% 23.1% n2170n-Tn | NN X7 T AI0
74.6% | 76.3% 76.9% n71700-17
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Parking removed on one Side Of 2 wo way street. In some
cases, parking may be needed on only one sice to accommo-
Qa0 103I0RNCHS ANEO DUUNGSSEs. NOte: 1T 1S NOL 3tways Nec-
@553y 10 retaln parking on e Same 5i0e of the raac through

an enture comidor,

BEFORE:

5

156 m
s

UAVETRANCN FROM O8F GON BIOCLE AND I TASTIAN PLAN, O6F CON 001

Diagonal parking fakes up an Incedinate amount of roadway
wiath relative to the number of parking spaces provided. It can
aiso be hazardous, as drivers backing out cannot see oncom-
Ing tramfic. Changing to paralied parking reduces vaitabitity by
165S than one-halt, Spacial note: on oNe-way straets, changing
1o paratiel parking on cne $ie only IS sufficient: this reduces
parking by less than one-fourth.

(2006) Hunter et al. a1 .nmn ni¥nyx )AwN 2y 091X 2N NNTON? NIRNAIT .5 IR

BEFORE: AFTER:

Where all of the above possibilities of replacing parking with
bike lanes have been and residential or
parking losses cannot be sustained, Innovative Ideas should be
considered to provide parking, such as with off-street parking.
Other uses of the right-of-way should also be considered, such
as using a portion of a planting strip, where available,
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Good driveway design provides for safe access to the street
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Before (left), uncontrolled accesses create eight potential
conflict points at every driveway. After (right), a raised median
and consolidating driveways reduce conflict points.
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ILLUSTRATION FROM OREGON BICYCLE AND FEDESTRIAN PLAN, OREGON DOT

A newer rumble strip design is more bicycle-friendly: 400 mm

(16 in) grooves are cut into the shoulder, 150 mm (6 in) from

the fog line. On a 2.4 m (8 ft) shoulder, this leaves 1.8 m (6
ft) of usable shoulder for bicyclists.
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A median refuge enables path users to cross one direction of
traffic at a time.
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A stop sign controls right-of-way, while crossing markings and
warning signs on the roadway alert that path users should be
expected.,
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A flat grade and bollards with painted markings warn path us-
ers to slow on approach to junction, as well as prevent motor
vehicle access to the path.
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Before (top) and after (bottom) curb radius Is reduced.
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This bike pocket positions bicycles to the left of right-turning Dashed lines may assist both bicyclists and drivers in complex
motor vehicles intersections.
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This innovative bike box was used in a one-way street with a
left side bike lane in Eugene, OR.
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Alternating parking can orovide a chicane-like effect
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and visually narrows the roadway space in Sacramento, CA.

Streat furniture was usaed 10 visually narrow the roadway
through this plaza in Eugene, OR.
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Diverters and toucan signals help create a bicycle boulevard in
Tucson, AZ.
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JSTIATION BY AL

Sketch of a raised intersection.
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This design allows bicyclists to make a left turn at a location
where motorist left turns are prevented.
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SILVA

ILLUSTRATIONS BY A)

Before (top) and after (bottom) road diet.
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ILLUSTRATIONS BY AL SILYA

Before (top) and after (bottom) width of lanes is reduced,

.(2006) Hunter et al :217n .01'M1 NI¥N 1IAWN 7Y D™M9IX 2N NYTON? XNAIT .36 I'K
D"7'75 N'NYN 'Y¥NKX .2-X

MIXN 9'Y .18

WOT1 D™9IX DN ,NRY N pIin -7y D pixn (Hunter et al, 2006) BIKESAFE -n M Tna
,NIWN NRTAN 2 NP'PNA NRIY W', 07IX .ND'WNA NN AT 1NXY 7V IX DMI9IRD 7V MIKN '(PNn?
2170N2 720 D721 071WON NINT? D207 NYTon NAIV NIRN .ZIN7 DN X7 DY DON WRD
AN NDIKNNA Y2 ,09Y WNN (WNnd NI"7N{ |I9¥] IYVI'RY 0M19IX NNDIXN 2IN) '9-7Y .0Ny'ol
N> .N7X D'RIN] NYNINNAY N2DIN NUXIIDN97 12yn IR NIYY [I'RY NIYYA VIR DANNND N'¥NNn
W' D™MOIX NRIRN ANnN 60%-7 2Np D X¥N1 NTI179 NI NU'0NAINA NNWYIY NdWNA D

AR NIywa nntpnn 0M9IRN nviom 3% v nnnY ,nd>'WwNi DY A NIywa

173



NNINN NNN9N7 Y'oNn NIXN 19 .0"W |2 Niywa V1017 DN v 91X 0'A5NN 0MI9IX 20N
WO AYUNN D'NMNX] 7'V NYATI Nnida NMIRN m JINN00IN NI'RY NNIXN APY nivnNInNnn
7Y WIND ||no'1'7 DA NMIYN ,9NIivn vin'y 0y 0'27Ta hnNindn ,0"Mwua 7V ,0D1T2 NIV NIKN T
D'YAT] DN DN DAXN oMy X ,0'"2791 0Ny DNITRY? D'WITI 0"0ID'V NIINN NI .0dNN

.0N1IAN UTX? 2N ™0 "2 NN NinN'y X7 D'DOT ,NPAIT7 ,NIMN'Y X7 0DYTA DA

720 D710 ,0M9IX DN 1Y [INVAL NIN'YA 'RYIT7 0N ."NAWN NN YAITN 211N 7190 X' NIIKN
15W7 N712' NIIRNL|I21 [1IDN DY .DRP'ONONI AT NIX? Ny "Moo ot 7w nirva w207 ol
% ni7'we oy 0Ntk NYMIRD NIREL(720 D710 1201) NN D20 NIN'VA DX

NIMWNI DM9IX 2N NIN'0Y 2 WP DX 1IPTA WX (2009) Reynolds et al 1D vw nnson njpoa
-> 19991 pnna (Wanvik, 2009) 0T nIkN 7w nyswn pTavw m7in apnn 791 T woi
[12'0n DX 1wn XiINEL,1987-2006 nawn 2 NNty X7 0DDIYT2 091X 20N nyae nnikn 125,000
N7 D'DIT2 NIKN NINDIA D X¥N) .NNKRIN X7 NNIv? DNKXRIN D'DYTA LD MK DAY N2'wN2 NAIKNY

.60%->1 0™19IX '21DN7 NIYADN Y'Y DX AN'N9N NIMNY

nyom 19 19w .19

,NYO'MN 191 '"NIXNYS '"N'W7 0'91wn 09X 20N ,(Hunter et al, 2006) BIKESAFE -n 11Tn 'o-7%
D'™7170 X7 D'WOR IX NN L,NYOMN 7V N7I09 IX D' 7Y NINdND ,NPZ77N NYo™M .NaTA IX NNINNN |12
NYo'nnN 191 NI9XT 'K ,H0M02 .0DI0N NIFNYT 0Y713' ,0™M9IXN 72722 1717 0N 0*17yn NT? apna
70IN NX 7'Tan NYo'nn 7¥ yNa axn 2010 7 ny'oin 177 0D™MOIRN 7U NMIKNS N'un7 DNA7 n717y
nNIAN) NP7E7N X7 R ,NPPN nyom 7907 .ap7n DYMR'YIVID DdN YNNI 2dNN 7Y Ninnn
N'NON7 IITY' 21V QIYKRD DN .0MI9IX QdN7 NIV NN'W NNY 7Y "MyY? nnonn KN (NPnn?

ANPITAN N7V DY D217'N

2% Nniwn D'7"TXN D"7ON O'RYN 150N

N7 0'WOR ,0'7N NOY 19 ,YNa TIj72 :JIAD NI'Y2 NYIn? 0'W"on 0NN NN 1IYRY [N e
.0N2 NTMY N'02NYT D'DMIX D'VR'ND 7NIN1 D'NPSN L,D0'0ITIV0 D'V TWRD .TIVI 07170

nyom 159 NNMYY NNONN XN DAIR'M YIXNAL D"NTIRI 0YIR'Y7 10T,V KIORVY? N'OIN DI e
210 A¥N

JOVIYA NRITNNAI TN ANTY DMIOIRK] NAYNNNN AU WUIT1 e

N77501 0MOIXY NIIDFTY INT .0'TOMN NIFMY D'DMX ARITNN 7001 ND0 'IN'T ,A10 1IN e
a¥NN DX 19Y7 DD 07N ARITANN NNA0N2 D™9IXT7 NI DAIVN DNToNN 7w [1'01
Qv nnivawn AN K77 ,0mM9IRN 0N

10717 NINWA ARITAN 7001 210 J11ON TI0'M NIYXNKRA D¥NX7 [NIY NIMR'YI0I9 NID0 1901 |77
VIN'y NINWAN 79 MITT 10N ;WTNN TN [NN2AN WAITY 12T ,AY0NMn NAIA NIFNY NIDNX 717N
nyomn ;'Y NN91 wnnwn? N1 ,0'wTn 010717 |110N2 TNIMA ;DN'NN9] YN'n? DM9IXN 73730

(37 2rx) 2017 0ann 775 10T DY D L,NMIXZA TN 210 2¥N2 1NY7 NDNY

NIDT? DNYI9N X DYTAN DN NINIZAY V790X DNSN DPAY 1NX ,0"19IX NTON DIIdNA TWNRD
N'7'70 .0"MBIX NY'017 NVWN NX DXNX? NIX? X7¢ N7V 11717 NIANY NI7YN .0™M9IRD 7 TN
IIX N'TNN D'IN0 .0IY Wnn 11ayd 99 0T AW 0'Y'DIn 0N9NN LT [NN'D Dinn 71PN Ni7yn

.0™MDINN QDN NIAYNNN M 71 DN WNNWNY W' 0"19IX DN 020N (7mn 1'y) oot

AN N¥P NP DPINNN X (10N 721U IRY 7wnt 00 DINTR IXY? PIvn 092 D'YNNWUN TWUKD
[AWN 7Y N ATY 10K D'OD0INN 1T 1191 D'WNNWN DX .20NY7 72ITa 7'90n MITT NINN TWOKN
.DMDINN AN NI'NAININ'VA

174



Bicycle safe grates. Note: grates with bars perpendicular to
the roadway must not be placed at curd cuts, as bicycle tires
could get caught in the siot
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LLUSTIANIONS FROM OR £00N BeCvOLE AND FE0E

Infet flush in the curd face. The most effective way 1o avold
drainage-grate problems is to eliminate them entirely with the
use of inlets in the curd face (type CG-3).
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Flashing warning signs such as this “Bicyclist on Bridge" sign
could be used to alert motorists to the presence of bicyclists
ahead.
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