EVALUATION OF
REVISED LEFT TURN
SIGNALIZATION

Final Report
#FHWA-OR-RD-98-07

by
Richard T. Heinemann
Traffic Investigator
Oregon Department of Transportation
Prepared for
Oregon Department of Transportation
Research Unit
Salem Oregon 97310

and

Federal Highway Administration
‘Washington, D. C. 20560

November 1997



Technical Report Documentation Page

1.

Report No. 2. Government Accession No.

FHWA-OR-RD-98-07

3. Recipient’s Catalog No.

4. Title and Subtitle

Evaluation of Revised Left Turn Signalization

5. Report Date

November 1997

6. Performing Organization Code

Author(s)

Richard T. Heinemann, Traffic Investigator

8. Performing Organization Report No.

Performing Organization Name and Address

Oregon Department of Transportation
Research Unit

2950 State Street

Salem, Oregon 97310

10. Work Unit No. (TRAIS)

11. Contract or Grant No.

12. Sponsoring Agency Name and Address

Oregon Department of Transportation
Research Unit

2950 State Street

Salem, Oregon 97310

Federal Highway Adminsitration

and  Washington, D.C. 20560

13. Type of Report and Period Covered

Final Report
1992-1997

14. Sponsoring Agency Code

15. Supplementary Notes

16. Abstract

Modified left turn signals had shown cost savings over the old style of traffic signals in initial installation and maintenance.
This evaluation was conducted to determine whether those savings would be justified by no increase in the accident rates at
the intersections where the new signals were installed. Eighteen intersections were selected for the evaluation and their
accident rates before and after the new signal installation were compared. The results were statistically inconclusive, but
since there was no indication of a significant rise overall in the accident rates, the evaluation committee determined that the
savings already demonstrated would justify continuing to install the new signals.

17. Key Words

SIGNALS, LEFT TURN

18. Distribution Statement

19. Security Classif. (of this report)

20. Security Classif. (of this page)

Unclassified Unclassified

Technical Report Form DOT F 1700.7 (8-72)

21. No. of Pages 22, Price

22

Reproduction of completed page authorized




mﬁOa U«&m ZOuwMM\rZOU AUHM,H :Z ZMHQOZV xmm

dqf p6-L-¥) JUSWIAINSBIN JO WoSAS [RUONEBWIU] 1) JOJ [OqUIAS o) ST IS »
De £ e
Rﬂlﬂ: _Q_w_ - oA_c T _3_ - H_,N_ = __ 1 _ou_. 2 _o\_”. Do dunyeIodiu) snIs[a) 6/(ze-D)s 0“MMMMM%NM do
oz 14 o8l 1143 088 08 1,4 0 on._v.. TEX3 EH§H&E@H
do * )2y usIyRj E+81 amyeadway snIspR) Do SN sureidedow L06°0 (91 0007) Su01 110Ys L
3 surergorn| 12940 spunod qI
1 (91 0007) suoy 1oys 7011 sweidedow SN g swreid SE8T saouno Z0
q spunod S0TT swreIdoqry 3 SSVIX
Z0 $90Uno | S€0°0 sweld g *gW UT umoys o [TeYs T 0001 Ueys 107213 sswnjoA :HLON
SSVIA it Pagno s1s1owW S9L°0 spIe£ o1qnd PA
PA spIe£ o1qnd 80¢'1 Pagnod s1sjowW Ju Ju Pagnd s1ojew 8200 199 2I1qQMO i
i 199] 21qNo SIESE pagno sIajow Ju 1 sIoN| S8L°€ suojed 128
[e3 suoyred ¥92°0 s1aM g T ST LS 6T $30uno pinjg w0y
207 saouno pinjy ¥€0°0 sToyyIIw T HANTOA
AWNIT0OA QM parenbs s1gowolny 65T s arenbs Ju
Ju sojiu arenbs 98¢0 pazenbs s1o1oWO[L] A BY saredoy SOv0 sa1oe Je
oe saroe Lr'e SaIe)09Y ey A palenbs sijowr 9€38°0 spre£ arenbs PE
i 159J arenbs Y9L°01 palenbs siajow M A palenbs siajow £€60°0 139J aIenbs it
A soyour arenbs 9100°0 parenbs s1ajowf[we Juw Juw  parenbs s TSh9 sayour arenbs A
vaav vaayv
T sofiu 1290 SI19)oWOIH uy ury SOy 191 B L u
pA spIek 60°'1 sIaj9W w w s19)ow 1670 sprek p£
U 199 8T'€ sIajow w w sIajow S0€0 1991 Yy
ur soyour 6€0°0 SIajou[[Iu wuw wuw SIjouy[Iw ¥’z soyour ur
HLONAT HLONTT
[oquikg pulior Ad Aidninn MOUD NOA USYM [oquig [oquig Ul oL Ad AldnnN MO NOA USYM [oquiAg
mrEZD IS EOME SNOISYIANOD ALVINIXOUddV SLINA IS OL mZO~mMH>ZOU HH«G&NOMA%

1



DISCLAIMER

This document is disseminated under the sponsorship of the Oregon Department of
Transportation and the United States Department of Transportation in the interest of information

exchange. The State of Oregon and the United States Government assume no liability of its
contents or use thereof.

The contents of this report reflect the views of the authors, who are responsible for the facts and
accuracy of the data presented herein. The contents do not necessarily reflect the official policies
of the Oregon Department of Transportation or the United States Department of Transportation

The State of Oregon and the United States Government do not endorse products of
manufacturers. Trademarks or manufacturers’ names appear herein only because they are
considered essential to the object of this document.

This report does not constitute a standard, specification, or regulation.
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1.0 INTRODUCTION

The Oregon Transportation Commission approved a change in policy for the signalization of
exclusive left turn lanes in January 1992. The new policy follows federal guidelines using all
arrow indications in a standard vehicle signal head without any supplemental signing. Previous
policy used an optically programmed signal head with only the green indication having an arrow.
The programmed head was supplemented with a "LEFT TURN SIGNAL" interior illuminated
sign. There was a definite initial installation and maintenance cost benefit to ODOT with the
new policy, but there was some concern that intersections constructed or retrofitted to the new
policy may have experienced an increase in accidents. A comparison of intersections utilizing
the old policy and those same intersections after having been retrofitted was conducted to
compare accident rates.



2.0 METHODOLOGY

Eighteen intersections in western Oregon were chosen for evaluation, based on the fact that each
had been recently retrofitted with a revised left turn signal, and on the fact that no additional
modification of the intersection was anticipated for the three years following the retrofit. For
each of the eighteen intersections, two sets of accident history data were obtained from the
Oregon Department of Transportation’s Accident Data Unit. One set of data was a history of
accidents at a given intersection covering the three years prior to its signal retrofit. The second
set covered the available history of accidents up to three years following the retrofit. Some of

the intersections did not have three years of “after” data available, due to the recent dates of
retrofit.

The number of “before” and “after” accidents for each of the eighteen intersections was recorded

and an accident rate per million entering vehicles (PMEV) was calculated (see Appendix A) for
each time period using the following formula:

[(number of accidents) x 10°] + [(EV) x (number of days)] = Rate(PMEV) 2-1)
OR
[(number of accidents) x 106] + [(EV) x (years) x (365)] = Rate(PMEV) (2-2)

Where: EV = number of Entering Vehicles per day, and years are indicated by a decimal.

The paired Student’s T-Test was then applied to the resulting accident rates (see Appendix B).



3.0 FINDINGS AND CONCLUSIONS

Our results show a 4% decrease in the overall accident rate, but we can only say this with a 15%
level of confidence. Even if no modifications had been made to any of the signal heads in the
evaluation, we could expect this 4% change as part of a normal, random fluctuation. Although
the evaluation of the accident rates has proved inconclusive, the original objective of the study
has been met. The new signal heads are known to have an initial installation and maintenance
cost benefit over the old, and our evaluation indicates that no adverse change in the overall
accident rates has compromised this cost benefit.



APPENDIX A
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PAIRED STUDENT’S T-TEST
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