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The AASHTO Highway Safety Manual (HSM) provides transportation
professionals with quantitative tools that can be used to assess the
safety performance of planned or existing highways. One set of tools
currently available in the HSM are safety performance functions (SPFs),
which relate the expected crash frequency of a roadway segment or
intersection to anticipated traffic volumes, geometric characteristics,
and other roadway and roadside features. This study focused on the
development of SPFs for urban-suburban collector roadway segments.
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Methodology
Negative binomial regression was used to develop the roadway
segment and intersection SPFs in this study to be consistent with the
models developed in the first edition of the HSM. The negative binomial
model estimates relationships between the expected number of crashes
per year as a function of one or more explanatory variables. This is a
very common approach to model roadway segment and intersection
crash frequencies because it accounts for the overdispersion that is
often observed in crash data. Overdispersion results from the variance
exceeding the mean in the crash frequency distribution.

Recommendations
SPFs were developed for urban and suburban collector highway
intersections and segments. Based on the regionalization process,
engineering district-level SPFs with county-level adjustments were
recommended for two-lane undivided roadway segments. Statewide
SPFs were recommended for three-leg all-way stop controlled, four-leg
minor-street stop-controlled, four-leg all-way stop-controlled and fourleg signalized intersections. Statewide SPFs with district-level
adjustments were recommended for three-leg minor-street stopcontrolled intersections.

Implementation
The new SPFs for collector roads and intersections were added to
PennDOT’s network screening and will be utilized with the 2019 crash
data. PennDOT is also updating our Publication 638A, PA Safety
Predictive Analysis Methods Manual and the HSM analysis tools; so
everyone can easily access and use the new SPFs.
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