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—Adding unpaved shoulders is expected to reduce ac-
cidents by up to 29 percent for 10 ft of widening.

—Adding a spiral to a new or existing curve will reduce
total curve accidents by approximately 5 percent.

— Improving superelevation can significantly reduce curve
accidents where there is a superelevation deficiency (i.e.,
where the actual superelevation is less than the optimal
superelevation as recommended by AASHTO). An im-
provement of .02 in superelevation (e.g., increasing super-
elevation from .03 to .05 to meet AASHTO design guide-
lines) would be expected to yield an accident reduction of
10 to 11 percent. However, no specific accident increases
were found for the small sample of curves with a super-
elevation greater than the AASHTO guidelines. Thus, no
support can be given to the assumption of increased acci-
dent risk on curves with slightly higher superelevation than
currently recommended by AASHTO (10).

3. During routine roadway repaving, deficiencies in super-
elevation should always be improved. Spiral transitions were
also recommended, particularly for curves with moderate to
sharp curvature. Improvements of specific roadside obstacles
should be strongly considered, and their feasibility should be
determined for the specific curve situation on the basis of
expected accident reductions and project costs. As a part of
routine 3R improvements, horizontal curves should be re-
viewed in terms of their crash experience to determine whether
geometric improvements may be needed. In such cases, the
accident reduction factors developed in this study should be
considered along with expected costs to determine whether
such improvements are cost effective. An informational guide
has been developed to assist with the design of horizontal
curves on new highway sections and with the reconstruc-
tion and upgrading of existing curves on two-lane rural
roads. The guide also gives a step-by-step procedure for
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computing expected benefits and costs for a variety of curve
improvements (11).
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