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CHAPTER 6: MEDIAN BARRIERS 

6.0 OVERVIEW 

A median barrier is a longitudinal barrier most commonly 
used to separate opposing traffic on a divided highway. It 
is also used along hkavily traveled roadways to separate 
through traffic from local traffic or to separate car- 
pooVvanp1 traffic from other highway users. By defini- 
tion, any longitudinal barrier placed on the left side of a 
divided roadway may be considered a median barrier, but 
this chapter will address only those that are designed to 
redirect vehicles striking either side of the barrier. 

This chapter references the performance requirements 
for median barriers, provides warrants for their use, and 
contains guidelines for selecting and installing an appro- 
priate barrier system. The structural and safety charac- 
teristics of selected median barriers, including end 
treatments and transition sections, are presented. Finally. 
selection and placement guidelines are included for new 
construction and methods are presented for identifying and 
upgrading existing substandard systems. 
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6.1 PERFORMANCE REQUIREMENTS 

The performance requirements for median barriers are 
identical to those for roadside barriers as stated in Section 
5.1. National Cooperative Highway Research Program 
(NCHRP) Report 350, Recommended Procedures for rhe 
Safery Petformance Evaluation of Highway Features, con- 
tains detailed information on the required series of stand- 

,ard crash tests needed to evaluate the performance of 
longitudinal barriers. 

6.2 WARRANTS 

As with all types of traffic barriers, a median barrier should 
be installed only if striking the barrier is less severe than 
the consequences that would result if no banier existed. 
Figure 6.1 suggests a warrant for median barriers on high- 
speed, controlled-access roadways which have relatively 
flat, traversable medians. These criteria are based on a 
limited analysis of median crossover accidents' and re- 
search studies: and are suggested for use in the absence 
of more current (or site-specific) data. Barriers are typi- 
cally considered for combinations of average daily traf- 
fic (ADT) and median widths that fall within the 
indicated area. At Iow ADTs, the frequency of median 
encroachments is relatively low. Thus, for ADTs less 
than 20,000 and median widths within the optional areas 
of Figure 6.1, a barrier is warranted only if there has 
been a history of cross-median accidents. Likewise, for 
relatively wide medians the probability of a vehicle 
crossing the median is also low. Thus, for median widths 
greater than 10 m and within the optional area of the 
figure, a barrier may or may not be warranted. again 
depending on the cross-median accident history. Flat 
medians that are wider than 15 m do not warrant a barrier ' 

unless there is an adverse accident history. It should be 
noted that after a warranted median barrier is installed, 
accident severity may decrease, but accident frequency 
may increase since the spacepvailable for return-to-the- 
road maneuvers is reduced. Further, it should be noted 
that as a result of metrication the former warrant limit 
of 9.1 m (30 feet) became 10 m '(32.8 feet). Existing 
medians with a width of 9.1 m or more should also be 
considered as meeting the suggested warrants. 
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Median barriers a~ sometimes used on high-volume, 
non-access controlled facilities. However, safely termin- 
ating such barriers can be difficult and sight distance may 
be a significant problem at intersections. 

Special consideration should be given to barrier needs 
for medians separating roadways at different elevations. 
The ability of an e m t  driver leaving the higher roadway 
to return to the road or to stop diminishes as the difference 
in elevation increases. Thus, the potential for cross-over 
accidents increases. For such sections, the clear zone cri- 
terion given in Chapter 3 should be used as a guideline for 
establishing barrier need. Section 6.6.1.2 addresses the 
placement of barrier on sloped medians. 

63 PERFORMANCE LEVEL SELECTION 
PROCEDURES 

AS with roadside barriers, most median baniers have been 
developed, tested, and installed with the intention of con- 
taining and redirecting passenger dhicles. Some highway 
agencies have identified locations, however, where heavy 
vehicle containment was considered necessary and have 
designed and installed high performance median barriers 

having significantly greater capabilities than commonly 
used designs. Factors most often considered in reaching a 
decision on such barrier use include: 

high percentage or large average daily number of 

0 adverse geometrics (horizontal curvature) 
0 severe consequences of vehicular (or cargo) penetra- 

heavy vehicles 

tion into opposing traffic lanes 

Section 6.4 includes information on the maximum size 
of vehicle which has been successfully crash tested for 
each median barrier system described in that Section. 

6.4 STRUCTURAL AND SAFETY 
CHARACTERISTICS OF MEDIAN 
BARRIERS 

This section identifies selected median barrier systems and 
summarizes the structural and safety characteristics of 
each. It is subdivided into standard sections, transitions, 
and end treatments. Characteristics unique to each system 
are emphasized. 
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CHAPTER 6: MEDIAN BARRIERS 

6.0 OVERVIEW. 

A median barrier is a longitudinal barrier most com- 
monly used to separate opposing traffic on a divided 
highway. It is also used along heavily-travelled road- 
ways to separate through traffic from local traffic or to 
separate carpoollvanpool traffic from other highway 
users. By definition, any longitudinal barrier placed 
on the left side of a divided roadway may be consid- 
ered a median barrier, but this chapter will address 
only those that are symmetrical, Le. designed to redi- 
rect vehicles striking either side of the barrier. 

This chapter references the performance require- 
ments for median barriers, provides warrants for their 
us:, and contains guidelines for selecting and install- 
ing an appropriate barrier system. The structural and 
safety characteristics of selected median barriers, in- 
cluding end treatments and transition sections, are 
presented. Finally, selection and placement guide- 
lines are included for new construction and methods 
are presented for identifying and upgrading existing 
substandard systems. 

6.1 PERFORMANCE REQUIREhlENTS 

The performance requirements for median barriers 
are identical to those for roadside barriers as dis- 
cussed in Section 5.1. National Cooperative Highway 
Research Program (NCHRP) Report No 230, “Rec- 
ommended Procedures for the Safety Performance 
Evaluation of Highway Appurtenances’’ contains de- 
tailed information on the required series of full-scale 
crash tests needed to evaluate the performance of 
longitudinal barriers. 

6.2 WARRANTS 
As with aU types of traffic barriers, a median barrier 
should be installed only if striking the barrier is less 

severe than the consequences that would result if no 
barrier existed. Figure 6.1 suggests warrants for me- 
dian barriers on high speed, controlled access road- 
ways which have relatively flat, traversable medians. 
These criteria are based on a limited analysis of me- 
dian crossover accidents’ and research studies2, and 
are suggested for use in the absence of more current 
(or site-specific) data. Barriers are typically consid- 
ered for combinations of average daily traffic (ADT) 
and median widths that fall within the dotted area. At 
low ADT’s, the frequency of median encroachments 
is relatively low. Thus, for ADTs less than 20,000 and 
median widths within the optional areas of Figure 6.1, 
a barrier is warranted only if there has been a history 
of cross-median accidents. Likewise, for relatively 
wide medians, the probability of a vehicle crossing the 
median is also low. Thus, for median widths greater 
than 30 feet and within the optional area of the figure, 
a barrier may or may not be warranted, again depend- 
ing on the cross-median accident history. Flat 
medians that are wider than 50 feet do not warrant a 
barrier unless there is an adverse accident history. It 
should be noted that after a warranted median barrier 
is installed, accident severity may decrease, but acci- 
dent frequency may increase since the space available 
for. return-to-the-road maneuvers is lessened. 

Median barriers are sometimes used on high-vol- 
ume, non-access controlled facilities. However, safely 
terminating such barriers can be difficult and sight 
distance may be a significant problem at intersections. 

Special consideration should be given to barrier 
needs for medians separating roadways at different 
elevations. The ability of an errarit driver leaving the 
higher roadway to return to the road or to stop dimin- 
ishes as the difference in elevation increases. Thus, 
the potential for crosssver accidents increases. For 
such sections, the clear zone criterion given in Chap- 
ter 3 should be used as a guideline for establishing 
barrier need. Section 6.6.1.2 address the placementof 
barrier on sloped medians. 

The warranting criteria included in Figure 6.1 is 
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relatively subjective and does not specifically address I 6.3 PERFORMANCE LEVEL 
the cost-effectiveness issue. Efforts are currently un- 
derway to develop more sophisticated criteria using a 
benefit to cost model that will address vehicle speed 
and traffic mix as well as ADT and median slope and 
width. The designer should keep informed of progress 
in this area. 

SELECTION PROCEDURES 

As with roadside barriers, most median barriers have' 
been developed, tested and installed with the inten- 
tion of containing and redirecting passenger vehicles. 
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~ THE ASSOCIATION OF MEDIAN WIDTH . 

I 
AM) HIGHWAY ACCIDENT RATE 

Medians on divided highways may be used as cecovery areas by out-of-control 
vehicles. In some regions, the median widths of new highways arc being minimized 10 
control the amount of right-of-way required, and in others, existing highway medians arc 
being redud so that add i t id  travel lanes can be built to impmve capacity. Such 
actions tradeoff safety to d u m  costs or increasC efficiency (as measund by capacity). 
C o d n g  a defgiency after a road has been built is more expensive than building 
without the deficiency. The design of new highways must balance safety, cost, environ- 
ment, and efficiency considerations. This study examined the effect of median width on 
the fkequency and sevwity of accidents on homogeneous highway sections with a 
(ravenable (nonbmier) median. 

Analysis Methods 

Median width was defined as the width of the portion of divided highway se&t- 
ing the traveled ways for traffic in opposite directions (including the inside shouIdef). In 

1 addition to ~ i a n - w i a t h ,  sevem~ toadway characteristics deet the frequenc~, severity. 
and type of accidents. To isolate the effect of median width, these other Variables must 

1 be conml1ed either by nsEricting the mad sections to having particukr characttristics or 
by making statistical adjustments. Both muhods were used in this study. 

The analyses wen? restricted to two-way, four-lane, rural and urban Inmtate, 
freeway, and mapr higfiway roQd sections in Utah and Illinois of a length e x d i n g  
0.1 1 lan (0.07 mi), with 8; posted spced limit of at least 563 kmh (35 mVh), and with no 
medin or an unprottcted median no wider than 33.5 rn (1 10 ft). In addition, the Utah 
analysis was restricted to foad sections with 3.66-m (12-ft) lane widths. No such 
restriction was placed on the Illinois anaIysis as bere was no explicit lane width Variable 
in that data base. \ 

I 

The Utah analysis was based on 982 highway sections with an average length of 
IS9 km (0.99 mi). A total of 37.544 repowl accidents occurred on those sectionS fnnn 

average length of 135 km (0.84 mi). A total of 55,706 accidents on those sections was 
I ' 8  1987 through 1990. The Illinois analysis involved 2,481 highway sections with an 

1 reported o v a  the period from 1987 through 1989. 

1 A log-linear regression model assuming a negativebinomial variance function was 
,wed to assess the effeds of median width and s e v d  other roadway variables on the 
accident rate: lhis model assumes that the effect of variables on the accident rate is 
multiplicative ratha than additive as in a liiear model. The log-lii model may be 
representeaalgebraicany as:' 

fog Q = a +B ,x, +B A+ -* +8 kx,  

where k is a function of the accident rate, log denotes natural logarithm, and the X, me 
dummy variabtes for categokal roadway characteristiks or actual values for quantitative 
roadway characteristics. The beta coefficients were estimated by the method of q M -  
likelihood 
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Results 

The total accident rate appcars to 
decline steadily with increasing medin 
width from 0 to 33.5 m (0 10 110 ft). For 
Utah it declines by a factor of six, and for 
Illinois, it declics by a factor of 13. Over 
&is range of median width, he rates of 
serious injury. all injury, apU poperty- 
damagc-anly accidents also decline by up 
to a factor of 15. The rate of multivehiick 
accidents decliies steadily with increasing 
median widrh. rate of single-vehicle 
accidents in Utah shows little relationship 
to medii width, however. 

Due to confounding by other 
variables, the observed reductions in the 
accident rate cannot all be attnited to he 
effect of increasing median width. After 
adjusting for these other variables, the 
decline in the totat accident raie persists, 
though to a lesser degree (figm 1). This 
figure depicts the relative effecc of median 
width on total accident rates in Utah and 
Illinois when m e d i i  width is represented 
both as a categorid and as a continuous 
variable relative to the rak for d i n s  of 
zero width. The upper and l o w  values 
sue tht boundaries of the 95-perccnt 
confidence interval for median width as a 
categorical variable. Ova the range of 
median widths, Utah accident rates drop 
about onehalf and Illinois rates drop 
about onethird. 

'Ihe interpretation of thcse relative: 
effects is that when all the other variables 
are the same and the only difference is the 
median width, the relative effect descn'bcs 
the proportional reduction in the total 
accident rate. For example, using the 
Ninois model shown in f i p  1, the totaf 
accidcnt rate for an avemge median width 
of 122 m (40 f t )  is about 76 percent ob 
rhe rate fot median width zero (no 
median), and for an average median width 
of 19.5 m (64 ft), it is 62 percent of the 
zero width rate. If, h designing 8 new 
highway, the engineex wants to consider 
the safety benefits of increasing the 
median width from 12.2 to 195 m (40 to 
64 ftj* this is obtained as (0.624.7Qfl.76 
= 4.18. Therefore, you would apect an 
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Figure 2. Relative &ects of median width by ac&nt severity 
(K= severe, CBAK = all injury, PDO le: property h g e  only). 

18-penxntreductionintheaccidentrate. 
Similarly, if you reduce an existing 
195-m (64-ft) median to a 12.2411 (4O-ft) 
me. you would expect a 23-percent 
increase in the total accident rate [@.76- 
0.62)D.62 = 0.231. 

Relative accident rates for more 
specific accident severities or types (such 
as serious accident or heada/sideswipe 
opposite direction (HO)) g e n d y  
&ched with inaeasing m e d i i  width 
(figures 2 and 3). F i p  2 shdws that in 
Utah. for instance, dative accident rates 
fm both serious (AK) and injury accidents 
(CBAK) declined steadily as median 
width increased from 0 to 12.2 m (0 to 40 
ft). These rates remained stable for 
m e d i i  widths excedding 12.2 m (40 ft). 
'Ihe relative accident rate for property- 
damage-only accidents @DO) fell steadily 
as m e d i i  width inaeastd from 0 to 24.4 
m (0 to 80 ft). In Illinois, the AK and 
CBAK relative accident rates fell until 
m e d i i  width had inutased to 21.3 m 
(70 ft). Although the data indicate a slight 
increasc beyond 21.3 m (70 ft), it is 
believed this is an artifact of the small 
sample sizes available at this median 
width. The relative accident rates would 
beexpectedtomincunstantbeyond 
213 m (70 ft). 

Accotdig to figure 3 (on page4), relative 
accident ram for rollovct accidents (Roll) 
in Utah fell to a minimum when median 
width had increased to 21.3 m (70 ft). The 
relati-ve rates for multivehicle arxidents 
(Mveh). single-vehicle accidents (SVch), 
sndbead-on/iideswipoppositedirection 
accidents g e d y  declined with increas- 
ing median width, For Illinois, the relative 
rate for head-on/sideswipe accidents 
dropped sharply, then stabilized anxrnd 
0.12 at a median width of approximately 
122 m (40 ft). For multivehiclt accidents. 
the relative rates gemmdly fell, though not 
as rapidly. Relative rates far single- 
vehicle accidents dropped slightly with 
increasing median width, while for 
dlovcr accidents the relative rates 
remained benveen 0.6s and 0.90 for 
median widths of 122 m (40 ft) or wider. 
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State Data Bases Used 

IIlinois and Utah were the mly 
HSIS States with accident and roadway 
data soffziently complete and reliible to 
pennit an analysis of the effect of median 
width on accident rates for those medians 
without barriers. 

Study Implications/. 

The general findings indicate that 
accident rata do deaease with increasing 
median width for unprotected medians. 
On the othu hand, there was vcry little 
decrease for the frrst9.1 m (30 ft)of 
median width suggesting Lhat whcn 
cmstmdng new highways, medians need 
tobeat least 9.1 m (30 ft) wide to have a 
positive safety effect. The data also 
indicates that the safety benefits of 
medians incrtasc until widths of 18.3 to 
24.4 m (60 to 80 ft) are reached. While it 
is diffcult to determine the exact accident 
width where the safety effect is lost. the 
data suggest that decreasing existing 
medianstolesschan6.1to9.1m 
(20 to 30 ft) wide to enhance capacity may 
decrease the level of safety on the mad- 
MY. 

Unfortunately. the HSIS data set 
could not be used to detennhe the median 
width at which a positive bank should be 
used. At the current time, the HSIS Stales 
contain only a limited number of miles of 

median width on these roadways is 
insufficient for a statistically valid study. 
'Ihrte to four additional States willbe 
added to the HSIS by the end of 1994. It 
is anticipated that this will provide a 
sufficient sample size to conduct this typ 
of analysis. 

roadway with barrier. and the variation in 

For More Information 

This research was conducted by 
Matthew W. Knuiman, a visiting re 
searcherfmmAustralia,andFomstM. 
Council and Donald W. Reinfurt of the 
University of North CaroIii Highway 
Safety Rcseaxch Center. The find report 
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Figure 3. Relative fleets of mediM width by accident type. 

will be published by the TranspOrtation 
Research Board as part of 8n npcOming 
Transportatjon Research Record. For more 

information. contact Jeffrey F. Paniati, 
HSE bm M ~ ~ w M .  HSR-30. (703) 
285-2568. 
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