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Safety screening of Czech core road network
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RESULTS crash frequency associations: decreasing / increasing

INTRODUCTION DATA AND METHODS
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SPF 1: Interchange conflict points
— 4-leg points associated with the highest risk
— Minimal risk associated with diverge and merge conflict points

Czech core road network = motorways + national roads
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tep 1: Data preparation Step 2: Network segmentation

— the highest portion of traffic, very dense road network

Traffic data Motorways — Unsignalized points associated with lower risk, compared to signalized (endogeneity?)
— interest in safety screening of Czech core road network — national traffic census incomplete! — segments between Interchanges
_ additional own survey on interchange ramps — interchanges = conflict points + ramps between them SPF 2: Interchange ramps | |
— state-of-the-art approach ... need of safety performance — missing AADT on minor roads considered | — Curved ramps associated with higher risk than straight ramps
functions (SPFs) for all types of network elements in terms of intersection density (1) National roads — Similarly off-ramps, compared to on-ramps.

— Crossroads (minor roads above the mainline motorway) associated with the lowest risk.

(segments, intersections, interchanges) and using them to — segments between important intersections

identify hotspots based on empirical Bayes (EB) method Crash data
_ 7 years (2009 — 2015) Divided roads: directions defined independently SPF 3: Motorway segments - | | |
_ severity levels / crash types NOT distinguished \Und/wded segments comprised both directions o AADT coefficient is close to 1, which indicates approximately 1:1 relationship to crashes
" I\{I_otor'lwaysd Road data SPF 4: 3-leq intersections on national roads
ational roads . _ - - - i -
N _ from national Road Databank + own GIS survey TP m—— e Presence of turn lanes associated with lower risk, compared to condition without turn lanes
© .
% — parts of network under renovation removed _ _ _
IS K P / 2 2 SPF 5: 4-leg intersections on national roads
] Interchanges 2 Intersections 2 — Type of traffic control device suggests the highest risk at STOP signs (endogeneity?)
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) = mgm . L L
= Step 3: Definition of variables .
¥ P cotice o SPF 6: Roundabouts on national roads
O B . . .
= oints Ramps 3leg ieg abouts — 3-leg roundabouts associated with lower risk, compared to 4-leg roundabouts
@) Element type Svmbol Variable [unit*] Data source®* P i . i
2 e i TR Rl — Increasing width of truck apron seems to decrease risk
il s g ey, R A l J’ l l
e B T SPF 1 SPF 2 SPF 3 SPF 4 SPF 5 SPF 6 SPF 7 .
Interchange f:FECﬁGHS Iil;:alielfn{tgil:;igﬁgﬁzzg}?ﬁ Eg]n];Z S SPF 7: Seg ments Of natlonal roads
s e T R — Effect of minor intersection density associated with increasing risk
= .. Ty Police Step 4: Selection of SPF function form
e jfces ;'mmﬁlggl'[lsglccesses per kilometer ﬁg based On reViOUS CzeCh StUd ieS 1 g 2 . . . .
STUDY OUTLINE P Nuberof vsabe ki e 0D P (1, 2) SPFs were used for safety screening, according to empirical Bayes (EB) methodology, which
on national AADT maj  Major road AADT [veh/day] NTC . . . . . .
p - rads  AADT i Mino road AADT [vlidey) Segments: N = exp(B,) - L - (AADT)P2 - exp(E4(B; - x1)) combines predicted and reported crash frequencies (P and R), using weighted average (with
Control Traffic control device (yield. stop. signals) Dl]]J:llﬂ maps . ]
DATA e e ey Bs Bembenll Moo weights w).
COLLECTION . () = o + B, 1) + - CAADT) + STLo (B30 EB=w+P+(1-w)*R
SPF R SRISRoi, i erscctions: 1= xp(0) - (AADTasr)" - AADTiur) - Xp (Sl 50)
(crashes, AADT, DEVELOPMENT a St :mi[m[] TR, Potential for safety improvement: PSI=EB - P (used for safety screening)
geometry) SAFETY 4D vy Averee AADT [ NTC in(N) = Bo + B1 - IN(AAD g jor) + Bz - IN(AAD Tinor) + E™s(B; - ;)
€ Yy crashes SCREENING A (N ... predicted crash frequency: AADT, L (length), x: ... risk factors: The rankeﬁ_ Ilrs]t o_lillocat;cr)]ns V\;ere _\/ls_E[J_allzeddln aln ca{r}llne_ map and h?nded over to the road
— f (AADT, geom.) **IIJJlTén:E;;ti_mlﬁlm;fﬁccensusn;nl]{i?]lj;R.Ualglnsindgffiﬁt;ma}fDirectorateoftheCzer:llRepublic i regreSS|On parameters) agency, W IC WI use em O prlorl Ize an Se eC Or Imprcvemen S_
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PF + crash
\(S cras es)/ Function forms were calibrated using the collected data (NB GLM in IBM SPSS).

Risk factors were added stepwise, controlling for achieved statistical significance.

DISCUSSION AND CONCLUSIONS

— State-of-the-art approach to safety screening applied to complete Czech core road network

— Seven SPFs enabled identification of hotspots, as well as studying influence of risk factors
(some effects were insignificant, e.g., channelization, parking space along motorway, bypass
lanes, urban/rural location; and some categories had unexpected effects ... endogeneity ?)
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