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This paper presents a portion of the material developed 
during a s e r i e s of t r a f f i c behavior studies conducted 
on freeways i n Texas. The research was conducted hy the 
Texas Transportation I n s t i t u t e for the Texas Highway De­
partment and was designed to obtain data which would he 
useful i n evaluating freeway median design. 

The f i e l d studies u t i l i z e d the Bureau of Public 
Roads' electronic t r a f f i c behavior eq^uipment which per­
mitted the recording of data on volume, speed, and ve­
h i c l e placement for each of several freeway lanes. 
Studies were made on s i x different sections of freeways 
located i n Houston, Dallas, and Fort Worth, Texas. Ap­
proximately 50,000 observations were analyzed. 

S t a t i s t i c a l analyses were made to determine the 
effect of various types of median designs on t r a f f i c 
behavior. Vehicle placements were used as a c r i t e r i o n 
of t r a f f i c behavior and the variations i n these place­
ments were compared for various median designs. 

Studies were also made before and aft e r the erec­
ti o n of a b a r r i e r fence on the h-ft median of the Gulf 
Freeway i n Houston to determine the ef f e c t of t h i s 
fence on t r a f f i c behavior. This study a t l l i z e s data 
obtained by use of the Bureau of Public Roads' equip­
ment and from motion picture studies conducted by the 
Texas Transportation I n s t i t u t e . 

The analysis of the data indicated that average 
vehicle placements did not vary greatly, but that d i f ­
ferent type and width medians had some eff e c t on t r a f ­
f i c behavior. The wider medians reduced the e f f e c t s 
of opposing flows and high volumes. 

• NUMEROUS TYPES of medians, d i f f e r i n g i n width and i n design, have been 
used on existing highways i n Texas and throi:ighout the country. Although 
various median studies have been performed I n recent years, additional i n ­
formation regarding the eff e c t of freeway median design on t r a f f i c behav­
io r was f e l t to be of value. The purpose of t h i s study was to develop ad­
d i t i o n a l knowledge of t h i s type. 

Volume, speed, and placement data were recorded as a possible c r i t e r ­
ion of median ef f e c t on t r a f f i c behavior. These data were obtained from 
a nimiber of t r a f f i c behavior studies conducted by the Bioreau of Public 
Roads and from motion picture studies performed by personnel of the Texas 
Transportation I n s t i t u t e . 

The f i e l d studies u t i l i z e d the Bureau of Public Roads' electronic 
t r a f f i c analyzer equipment. A. Taragln of the Bioreau of Public Roads 



supervised the I n s t a l l a t i o n and operation of the equipment. Personnel of 
the Bureau of Public Roads and of the Texas Highway Department conducted 
the surveys. 

Segmented placement tubes and a i r impulse speed tubes were placed 
across the pavement as shown i n Figure 1. These tubes transmitted impulses 
to the electronic recording equipment housed i n a s p e c i a l truck which was 
concealed from the motorists as shown i n Figure 2. A speed meter, decimal 
timer, and four coding machines capable of handling any four t r a f f i c lanes 
were used to record time of passing, speed and placement data on each ve­
h i c l e . These data were placed on punch cards and high-speed electronic 
computers were used i n the analyses. 

MP TOW 

Figure 1. Speed trap tubes and placement tapes—Biireau of Public Roads 
Study. 

For t h i s study, s i x different sections of freeways located i n or near 
Houston, Dallas, and Fort Worth, Texas, were selected to provide data on 
various designs of medians presently being used on freeways i n Texas. The 
different types of medians studied (Figs. 3 and k) ranged from a k - f t con­
crete median to a kO-ft grassed median. 

The studies performed are l i s t e d below with a b r i e f description of 
median type for each study: 
Study 

00 

01 

Location Date 
May 1958 

03 

Houston - Gulf 
Freeway 

Fort Worth - East July 1957 
West Freeway 

Dallas - Central Ex- July I957 
pressway 

Median Type 
k - f t concrete with b a r r i e r 

curb 
12-ft asphalt with concrete 

b a r r i e r curb 
12-ft concrete with mount-

able curb 

F i g . 
No. 
l̂ A 

3A 

3B 



F i g . 
Study Location Date Median Type No. 

Ok Dallas - Central Ex- Jii l y 1957 27-ft grassed with moimt- 3C 
pressway able curb 

05 Dallas - US 80 JvHy 1957 ^O-ft grassed, no c\irb 3D 
( r u r a l ) 

07 Houston - Gulf July 1957 ^ - f t concrete with b a r r i e r 
Freeway curb and b a r r i e r kB 

fence 
08 Houston - Eastex July 1957 ^ - f t concrete with concrete kC 

Freeway b a r r i e r 

The daytime studies were conducted during the period of 7:00 A.M. to 
7:00 P.M. and the night studies from 8:00 P.M. to 12:00 P.M. The data on 
speed, volume, and placement were tabulated by 6-mln periods for each hour. 

Data on average vehicle placements for a l l Bureau of Public Roads 
studies are shown I n Table 1. These data include only passenger vehicles 
and are subdivided by lane and day-night tabulations. Placements were 
measured from the l e f t lane l i n e to the centerllne of the vehi c l e s . 

The data shown i n Table 1 represent a t o t a l of ̂4-6,968 observations 
of vehicle placements. The actual number of placement observations was 
greater than t h i s but some data were invalidated by Inclement weather and 
by unusual t r a f f i c conditions on the freeways such as accidents, s t a l l e d 
v e h i c l e s , e t c . 

The maximum variations i n average placements are shown i n Figures 5 
and 6. These data indicate that for a l l of the medians studied there was 
a r e l a t i v e l y small amount of vari a t i o n In average vehicle placement. The 
average placements for the inside and middle lanes were close to the cen­
t e r l l n e of the lane with the maximum difference being O.85 f t for the i n ­
side lane and 0.82 f t for the middle lane during the daytime. The average 
placements i n the outside lane were generally f\arther to the l e f t of the 
lane centerllne and were more variable than the inside and middle place­
ments. 

METHOD OF STUDY 
Because the variations i n average placements for the different type 

medians were r e l a t i v e l y small, a s t a t i s t i c a l analysis was performed to 
study the variance of the data. With t h i s type of an a l y s i s . I t was pos­
s i b l e to determine s i g n i f i c a n t differences among the data and to Infer 
possible conclusions from these differences. Two separate studies were 
made: a study to determine the e f f e c t of a b a r r i e r fence on t r a f f i c be­
havior and a general study to determine the e f f e c t of various width med-
lams on t r a f f i c behavior. 

After consideration of the data and the method of analysis I t was de­
cided to use only placement and volume data i n the a n a l y s i s . Because ve­
h i c l e speeds were affected by such factors as volume, speed l i m i t s , type 
of area, enforcement l e v e l , etc., the application of speed data to s t a ­
t i s t i c a l analysis was Impractical i n these studies. Data on average speeds 
are presented i n Table 2 as an Indication of the character of operation on 
each of the f a c i l i t i e s . 



Figiure 2. Mobile t r a f f i c analyzer (top). I n t e r i o r of mobile t r a f f i c 
analyzer (bottom). 



STUDY 04 

D A L L A S - CENTRAL EXPRESSWAY 

B 
1 2 - 0 

STUDY 01 

F O R T WORTH - E A S T WEST FREEWAY 

STUDY 03 

D A L L A S - CENTRAL EXPRESSWAY 

4 0 - 0 

A , . 1 ^ ^ _ _ 

STUDY 05 . 

D A L L A S - U . S . 8 0 

Flgiire 3. Median sections and t y p i c a l study s i t e s . 
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STUDY 00 
HOUSTON - G U L F FREEWAY 

STUDY 07 
H O U S T O N - G U L F FREEWAY 

STUDY 08 
H O U S T O N - E A S T E X F R E E W A Y 

Figure k. Median sections and t y p i c a l study s i t e s . 
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Figure 5. Variation i n average p l a c e m e n t — a l l daytime studies. 
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Figure 6. Variation i n average p l a c e m e n t — a l l night studies. 



T A B L E I 
A V E R A G E V E H I C L E P L A C E M E N T S 

A L L B.RR. STUDIES 

OD 

DAY NIGHT STUDY 
INSIDE 
LANE 

MIDDLE 
LAN E 

OUTSIDE 
L A N E 

INSIDE 
L A N E 

MIDDLE 
L A N E 

OUTSIDE 
L A N E 

NUMBER 

AVG. PLACEMENT 5.86 5.18 4 . 8 7 5.85 4 .96 4 .23 STUDY 0 0 

NUMBER V E H I C L E S 5 1 4 5 6 3 2 3 3 7 6 9 1 1 6 3 2 0 9 4 1 1 9 6 4 ' M E D I A N 

AVG. PLACEMENT 6.26 5.66 4.43 6.52 5.80 4 .50 STUDY 01 

N U M B E R V E H I C L E S 1 9 2 4 2 4 3 B 2 5 7 6 9 4 6 8 8 1 2 0 12' M E D I A N 

AVG. PLACEMENT 6 . 0 0 5.23 6.19 5.06 AVG. PLACEMENT 6 . 0 0 5.23 6.19 5.06 
STUDY 0 3 

N U M B E R V E H I C L E S I 2 B 7 1 3 6 8 1 B 2 2 6 4 2 7 ' M E D I A N 

AVO. PLACEMENT 5 .66 5.38 5.10 5.15 5.35 4 .83 STUDY 04 

N U M B E R V E H I C L E S 4 I B 4 4 8 5 9 1 2 4 2 2 9 0 7 9 9 4 8 5 12' M E D I A N 

AVG. PLACEMENT 6.19 6.t4 6 .59 5.31 
STUDY 0 5 

N U M B E R V E H I C L E S 4 9 9 1142 3 6 2 2 1 4 0 ' M E D I A N 

AVG. PLACEMENT 6 .53 5.84 5.38 6.23 5.5! 5 . 0 5 
STUDY 08 

N U M B E R V E H I C L E S 6 7 6 6 1 6 5 2 8 9 8 6 6 1 1 0 3 4 ' M E D I A N 

PLACEMENT MEASURED FROM L E F T LANE L I N E 



TABLE 2 
AVERAGE SPEEDS, INSIDE LANES—DAYTIME 

B.P.R. SURVEYS 

Equivalent 
Vol. Levels 

Equivalent 
Vol. Levels 

0 - 600 600 - 1200 
Avg. Speed 
No. Vehicles 

1+8.8 
1017 

1+8.8 
2573 Study 00 

Avg. Speed 
No. Vehicles 

5I+.I+ 
1761 

1+9.5 
202 

Study 01 

Avg. Speed 
No. Vehicles 

56.5 
1073 

57.1 
121 

Study 03 

Avg. Speed 
No. Vehicles 

1+8.7 
762 

1+7.7 
1132 

Study 0I+ 

Avg. Speed 
No. Vehicles 

59.2 
509 Study 05 

Avg. Speed 
No. Vehicles 

1+8.9 
718 Study 08 

EFFECT OF BARRIER FENCE 
During the median studies, a 

ba r r i e r fence (as shown i n F i g . 7) 
was erected on the l+-ft median of 
the Gulf Freeway i n Houston, Texas. 
Data taken before (study 00) and 
afte r (study 07) erection of t h i s 
fence were analyzed to determine 
the e f f e c t of the b a r r i e r fence on 
t r a f f i c behavior and accidents. 

Accident Study 
The p r i n c i p a l purpose of the 

ba r r i e r fence was to reduce the 
number of serious accidents r e s u l t ­
ing from vehicles crossing the med­
ian and c o l l i d i n g head-on with 
t r a f f i c i n the opposing lanes. 

In order to investigate a c c i ­
dent experience on the freeway as 
related to the b a r r i e r fence, ac­
cident data were collected for per­
iods of 2 yr before and 2 yr a f t e r 
the erection of the b a r r i e r fence. 

The data were tabluated by 
t o t a l freeway accidents (accidents 
which occurred on the main freeway 
lanes and not including ramp and 

SECTION BEFORE CONSTRUCTION OF 
BARRIER FENCE 

STUDY 0 0 

SECTION A F T E R CONSTRUCTION OF 
B A R R I E R F E N C E 

STUDY 0 7 

Figure 7. Median s e c t i o n s — G u l f 
Freeway, Houston. 
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frontage road accidents) and by median accidents (accidents which Involved 
the median) (Table 3 ) . 

TABLE 3 

ACCIDENT DATA, GULF FREEWAY, HOUSTON, TEXAS 
19514- to 1958 

Type of Property Personal F a t a l Total 
Accident Damage Injury 
Main-lane freeway 

(no./lOO mil veh-mi): 
Before 166.98 26.33 2.63 195-9̂ ^ 
After 206.58 2k.3h 2.01 232.93 

Median (no.): 
Before 15 28 k k-J 
After 3^ 11 0 

Median 
(no./lOO mil veh-mi): 

Before 13-56 
After 11.71 

The data indicate that although the t o t a l accident rate per 100 m i l ­
l i o n vehicle-miles Increased (19^.9h before to 232.93 a f t e r ) , the rate of 
the severe accidents decreased s l i g h t l y (personal i n j u r y 26.33 before to 
2k.3k a f t e r and f a t a l 2.63 before to 2.01 a f t e r ) . 

A study of the median accidents Indicates that the median accident 
rate was only s l i g h t l y reduced from 13-56 before to 11.71 a f t e r . The 
severity of the median accidents, however, appears to have been materially 
reduced. There were k f a t a l median accidents before compared with none 
aft e r and 28 personal i n j u r y accidents involving the median before com­
pared with 11 during the af t e r period. 

S t a t i s t i c a l Analysis 
Only the Inside or median lane placements were studied i n the anal­

y s i s of the before and after data as these are the most c r i t i c a l with r e­
spect to the median and would l i k e l y r e f l e c t any eff e c t on driver behavior 
that could be attributed to the median. 

Two separate studies were analyzed: the Bureau of Public Roads' study 
taken at the location shown i n Figure 8, and the f i l m study conducted at 
the location shown i n Figure 9- The motion picture study was conducted 
i n the v i c i n i t y on an entrance ramp while the Bureau of Public Roads' 
study was conducted on a section with no ramps i n the v i c i n i t y . 

The variables considered i n .the study were before and aft e r median 
conditions and t r a f f i c volume. T r a f f i c volume was considered at three 
separate levels—Vi ( 0 - 6 0 0 vph), V2(600-1200 vph), and V3(l200-l800 vph). 
The data were analyzed using an analysis of variance technique with the 
index F as a t e s t s t a t i s t i c . 

For both the Bin-eau of Public Roads and the motion pictiire studies, 
the following t e s t s were made: 
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TABLE k 
ANALYSIS OP VARIANCE: BEFORE-AFTER STUDY OF BARRIER FENCE 

B.P.R. SURVEYS 

SOURCE DF VARIANCE F DF-L 

BEFORE (TI) AND AFTER (T2), 
WITHOUT CONSIDERING VOLUME LEVELS 1 0.2620 k,2^3Z 1 914. 

ERROR O.O616 
TOTAL 95 

VOLUME LEVELS VI (O-600), V2 (60O-I200) 
WITHOUT CONSIDERING BEFORE AND 
AFTER CONDITIONS 2 O.3198 ^.k^kS^ 2 93 

ERROR 93 O.O582 
TOTAL 95 

BEFORE AND AFTER CONSIDERING ONLY ONE 
LEVEL OF TRAFFIC VJ (O-60O) 1 O.OhoG I.5675 1 29 

ERROR 29 O.0259 
TOTAL 30 

BEFORE AND AFTER CONSIDERING ONLY ONE 
LEVEL OF TRAFFIC V2 (60O-I200) 1 l.Olh^ 19,8613^ 

ERROR 52 0.05IH 
TOTAL 53 

^ SIGNIFICANCE AT 95^ LEVEL OF CONFIDENCE, 
•B SIGNIFICANCE AT O.999 LEVEL OF CONFIDENCE. 

TABLE 5 
ANALYSIS OF VARIANCE: BEFORE-AFTER STUDY OF BARRIER FENCE 

MOTION PICTURE SURVEYS 

SOURCE DF VARIANCE F af-]_ DFG 

BEFORE AND AFTER WITHOUT CONSIDERING 
VOLUME 1 0.1380 l.Olkk 79 1 

ERROR 79 O.lhOO 
TOTAL 80 

VOLUME LEVELS VI (0-6), V2 (6-12), AND 
V3 (12-18) WITHOUT CONSIDERING 
BEFORE AND AFTER 2 I.I+I36 13.17^2^ 

ERROR 78 0.1073 
TOTAL 80 

AFTER AND BEFORE CONSIDERING ONLY ONE 
LEVEL OF TRAFFIC VI (O-600) 1 0.099^ 2.1lkQ 1 15 

ERROR I5 O.OhjO 
TOTAL 16 

AFTER AND BEFORE CONSIDERING ONLY ONE 
LEVEL OF TRAFFIC V2 (600-1200) 1 0.0035 hl.^kZQ 33 1 

ERROR 33 O.lh^k 
TOTAL 3k 

BEFORE AND AFTER CONSIDERING V3 1 0.1̂ 5̂0 1.^963 1 27 
ERROR 27 O.O969 
TOTAL 28 

^ SIGNIFICANCE AT 0.999 LEVEL OF CONFIDENCE. 
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« LOCATION OP ran 

Figure 8. B.P.R. study s i t e — G u l f 
Freeway, Houston, Texas. 

1. Test of significance cam-
paring before and aft e r placement 
data -without considering volime 
levels. 

2. Test of significance com­
paring the three volume levels 
without considering before and af­
t e r conditions. 

3. Test of significance com­
paring before and after placement 
data at eaxih of the three volume 
levels. 

Tahialatlons of the results 
from these studies are given i n 
Tables h and 5. 

The following resialts were ob­
tained from the analysis of the 
Biireau of Public Roads' study. 

1. There was no si g n i f i c a n t 
difference between the before and 
afte r placements when volume was 
not considered. 

2. There was no si g n i f i c a n t 
difference between the placements 
grouped according to the three v o l ­
ume levels Vi(0-600), ¥2(600-1200), 
and 73(1200-1800). 

3. There was no si g n i f i c a n t 
difference between before and aft e r placements considering only the f i r s t 
l e v e l of t r a f f i c (O-60O vph). 

k. There was a si g n i f i c a n t difference between before and aft e r 
placements considering only the second l e v e l of t r a f f i c (600-1200 vph). 

5. The data were not s u f f i c i e n t t o compare before and aft e r condi­
tions at the t h i r d l e v e l of t r a f f i c (120O-I80O vph). 

The following results were obtained from the analysis of the before 
and aft e r motion picture studies: 

1. There was no si g n i f i c a n t difference between the before and a f t e r 
placements when voliime was not considered. 

2. There was a si g n i f i c a n t difference between the placements grouped 
according t o the three volume levels Vi(0-600), V2(600-1200) and Vo(l200-
1800). 

3. There was no si g n i f i c a n t difference between before and after 
placements at any of the three volimie levels. 

^ ^ ^ ^ 

# LOCATION OF TAPE 

Figure 9. 
s i t e — G u l f 

Motion 
Freeway, 

picture study 
Houston, Texas. 

Conclusions 
The results of the studies Indicate the following conclusions: 
1. The barr i e r fence was veLluable I n reducing the severity of ac­

cidents involving the median. 
2. The ba r r i e r fence had no si g n i f i c a n t effect upon driver behavior 

as Indicated by vehicle placement. 
3. On the section where there were no ramps, a si g n i f i c a n t d i f f e r -
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U - f . IM9IDE L A N E 

AVG P L A C E M E N T 0 1 3 FT 

MEDIAN 

10 

TIME 
T OO TO 8 '30 AM 
AV8 P L A C E M E N T 
FROM MEDIAN TO 
( . O F V E H I C L E > 6 13̂  

P L A C E M E N T IN F E E T 

i INSIDE L A N E 
O a 3 F T - H 1 ^ AVG P L A C E M E N T 

TIME 
9-00 TO 10 30 AM 

AVS P L A C E M E N T 
FROM MEDIAN TO 
f . OF V E H I C L E • 6 S 3 ' 

P L A C E M E N T IN F E E T 

171 F T . ^ | ^ A » 
f . INSIDE L A N E 

AVS P L A C E M E N T 

1 

ence between the before and af t e r 
placements at the second l e v e l of 
t r a f f i c (600-1200 vph) Indicated 
that the ba r r i e r fence had some ef­
fe c t on driver behavior as the vol­
ume increased. 

\. The re s i i l t s of the analy­
sis f o r the motion picture study 
Indicated that volume had a more 
pronounced effect i n t h i s study 
than i n the Bureau of Public Roads' 
study. This i s probably a result 
of the entrance ramp conditions 
and the d i f f e r e n t time periods 
during which data were recorded. 
The motion pi c t i i r e study recorded 
data during three separate periods 
—7:00-8:30 A.M.; 9:30-10:30 A.M.j 
l4-:00-5:30 P.M.—while the Bureau 
of Public Roads' study recorded 
data from 1:00 P.M. to 7:00 P.M. 
Thus the motion picture study re­
f l e c t e d peak morning and afternoon 
conditions while the Bureau of Pub­
l i c Roads' study reflected only 
afternoon conditions. 

The motion picture study i n ­
dicated that volume conditions on 
both sides of the median affect 
vehicle placements. The average 
placements f o r the morning peak, 
offpeak and afternoon peak periods 
are shown i n Figure 10 f o r the i n ­
side lane on the Gulf Freeway. A 
s h i f t i n vehicle placements toward 
the median during the morning peak and away from the median during the af­
ternoon peak i s indicated. The t o t a l change i n average placement, compar­
ing the morning peak (7:00-8:30 A.M.) with the afternoon peak (i<-:00-5:30 
P.M.), i s 0.58 f t . This effect i s even more pronounced i f peak 15-min 
periods (morning and evening) axe compared f o r study 00 (before b a r r i e r 
fence) as shown i n Figure 11. Here the t o t a l change i s O.89 f t . This d i f ­
ference was s l i g h t l y less (O.67 f t ) a f t e r the ba r r i e r fence was erected as 
shown i n Figure 12. Th\is i t i s evident that the opposing flow has a large 
amount of effect on vehicle placements i n t h i s study of a narrow median. 

GETJERAL MEDIAN STUDY 
In order t o develop knowledge of the ef f e c t of various type and width 

freeway medians on t r a f f i c behavior, a specific study was conducted using 
placement data recorded on freeways with the following median types: 

0 
1 
i 

J -0 
1 
i to 

30 

1 
i to 

30 

1 
i to 

30 

1 
i to 

30 1 

TIME 
4<00 TO 5 30 PM 

AVS P L A C E M E N T 
FROM MEDIAN TO 
t OF V E H I C L E « S Tl" 

P L A C E M E N T IN F E E T 

Figure 10. Average placements i n 
median lane—Gulf Freeway. 

Study Location 
00 Houston - Gulf Freeway 
03 Dallas - Central Expressway 
oil- Dallas - Central Expressway 
05 Dallas - US 80 

Median Type 
4 - f t Concrete with b a r r i e r curb 

12-ft Concrete with b a r r i e r ciirb 
27-ft Grassed with b a r r i e r curb 
hO-ft Grassed, no curb 
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Figure 11, Average placements In Figure 12. Average placanents i n 
median lane "before ba r r i e r fence— median lane af t e r beirrier fence— 

Gulf Freeway. Gulf Freeway. 

S t a t i s t i c a l Analysis 
I n order to study the relationship of various type medians a number 

of comparisons of placement data were made. Because the difference i n the 
average placements was small f o r the various type medians, the variance 
of the data was studied t o determine any si g n i f i c a n t differences that oc­
curred. 

The data were grouped according to volime levels V̂ ĈO-SOO vph), V2 
(600-1200 vph) and ¥3(1200-1800 vph) and by day-night periods. The tests 
that were made and the results of these tests are given i n Table 6. 

Comparisons of vehicle placements were made f o r the following medians: 
1. 
2. 
3. 
\. 
5. 
6. 

Comparison of a l l medians; 
Comparison of i ^ - f t median with 12-ft median; 
Comparison of I j - f t median with 27-ft median; 
Comparison of I j - f t median with I)-0-ft median; 
Comparison of 12-ft median with 27-ft median; and 
Campaxison of 27-ft median with It-O-ft median. 

I n order t o obtain the various size median sections f o r study, i t was 
necessary t o study a number of freeway sections. This placed seme l i m i t a ­
tions on the comparisons that could be made because i t was impossible to 
obtain a f u l l range of volume conditions on a l l of the sections. For ex­
ample, only one l e v e l of t r a f f i c (O-600) could be compared f o r night and 
day. For t h i s reason some comparisons were impossible. 
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TABLE 6 
GENERAL MEDIAN STUDY 

TEST RESULTS 

1 2 3 4 9 • 
V V, 

s T T, T, T, T, T, T, 

sTuoy^oo 
S + 4 + + + + + + + + + + + + + + + 

THROUGH STUOf-OB V + • + + + + 
T NO SIGNIFICANCE + 

S T U ^ - 0 0 

STUOY-03 

s, + + * + + + NO SIGNIFICANCE HO SIONIFICANCE NO SIGNIFICANCE NO DATA S - 0 3 
S T U ^ - 0 0 

STUOY-03 
V m SnNIFICANCC + + 
T NO StSNIFICANCE NO SIGNIFICANCE 

s . NO SIGMFICAMCE + + + NO SIONIFICANCE + + NO SIGNIFICANCE 

STUDV~00 
f 

STUOV-04 

V + + + + + STUDV~00 
f 

STUOV-04 
T NO SONIFICANCE + + + 

ttTi irw—An 
s . + + NO SIGNIFICANCE NO SIGNIFICANCE NO DATA S - 0 5 NO DATA S-OB 

STUDY-OS 
V NO 8I0NIFICANCE NO aiQNIFI CANOE 

STUDY-OS 
T MO SIGNIFICANCE NO SIGNIFICANCE 

STUDV-00 

STUDY-07 

s« NO SIGNIFICANCE NO DATA S-OT NO SIGNIFICANCE NO DATA S-07 
STUDV-00 

STUDY-07 
V NO OATA S-07 

T NO DATA S - 0 7 NO DATA S - 0 7 

STUDY-03 

STUDV-04 

»• • + NO SIGNIFICANCC + NO SIGNIFICANCE NO SIGNIFICANCE NO OATA S-03 
STUDY-03 

STUDV-04 
V 4' + 4-

T + NO SIGNIFICANCE 

% NO SIGNIFICANCE NO SIONIFICANCE NO SIONIFICANCE NO DATA S - 0 5 NO DATA S-03 ( M 
STUDY— 03 

STUDY-OS 
V NO SIGNIFICANCE NO SIGMFICANCE 

T + + •!> NO SIGNIFICANCE 

STUDY-04 
»T MO SIGNIFICANCE NO SIONIFICANCE NO SIGNIFICANCE NO SIONIFICANCE NO OATA S - 0 5 NO DATA S-OS 

V 

T NO SIONIFICANCe HO SIGNIFICANCE 

• - s n m too.oi.09.04 09.M.or.ai) v s n i o Y M.or 
ir tTOOr 00.09 S|-STUor ai.o« 
1̂ - tfuof 00.04 S r n w T 09 os 

9r>TUOVOO.0t • f S T W 04,05 

V-VOIiJME OF TIUFFIC 
V,- 0-000 vra 

too-BOO 

T,-0*Y 
VNIOHT 

M% LCVCL OF GONFIDCIKe 

«it-MMFICAIff AT l f l « LEVEL OF COMFIOEHCE 

+++-9MHiFieMn' *T tM% LEVEL OF COHFIOENCE 

/•TEST OF SWNIFIUNCE FON THE VMIUriOM H EACH 
i VMIAM.K (ITUOV, VOUMC FEMOD) WtTMOUT 
(.COmEMMS THE MFLUEMX OF THE OrHER WIIABLn 

•TEST OF MNIFKAMCE FOB THE WWI«TION M SWOT 
_ OR FERHW COMtDEMNO ONLT ONE VOLUME LEVEL 1 

MtD WITHOUT CONIIDERINO THE INFLUENCE OF TW 
.OTHER (MRIULE 

•TE9T OF THE SigNinCAIKE FOR THE VRMATKM M JTUOt 
, MO VOLUMf CONSOERMO ORLT DWTIME Oi*T* ANO 

WTTHOUT GOHOIDEHIIW THE INFLUENCE OF THE OTHER 

{TEST OF SIONIFICANCE FOR THE dkRIATHM M STUOT 
CONWDEMNO ONU DATTHIE DATA ANO SEKMIE LEVELS 
OF VOUMC (^V^lff 
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The results of the comparisons were as follows: 
General Results - Including a l l studies: 
1. There was a si g n i f i c a n t difference i n placements among the 

studies. 
2. There was a si g n i f i c a n t difference I n placements grouped 

according t o the three volimie levels f o r a l l studies. 
3. There was no si g n i f i c a n t difference between day and night 

placements at the f i r s t l e v e l of t r a f f i c (O-60O vph). 
k. There was a si g n i f i c a n t difference i n placements at each 

volme l e v e l f o r a l l studies. 
Study 00 with Ok - k-ft with 12-ft: 
1. There was no sig n i f i c a n t difference i n placements between 

the studies without considering volume. 
2. There was a si g n i f i c a n t difference I n placements grouped 

according t o the three volime levels f o r both studies. 
3. There was no si g n i f i c a n t difference between day and 

night placements at the f i r s t l e v e l of t r a f f i c (O-60O vph). 
k. There was a si g n i f i c a n t difference I n placements at each 

volume l e v e l f o r these studies. 
Study 00 with 03 - k-ft with 27-ft: 
1. There was a si g n i f i c a n t difference i n placements between the 

studies without considering volume. 
2. There was no si g n i f i c a n t difference i n placements grouped 

according t o the three volime levels f o r both studies. 
3. There was no si g n i f i c a n t difference between day and night 

placements at the f i r s t l e v e l of t r a f f i c (O-60O vph). 
k. There was no si g n i f i c a n t difference i n placements at each 

volume l e v e l f o r these studies. 
Study 00 with 0$ - k-ft with kO-ft: 
1. There was a si g n i f i c a n t difference i n placements between the 

studies without considering volme. 
2. There was no si g n i f i c a n t difference i n placements grouped 

according t o the three volume levels f o r both studies. 
3. There was no sig n i f i c a n t difference between day and night 

placements at the f i r s t l e v e l of t r a f f i c (O-600). 
k. There was not s u f f i c i e n t data t o compare a l l vol\mie levels 

f o r these studies. 
Study ok with 03 - 12-ft with 27-ft: 
1. There was a si g n i f i c a n t difference i n placement between the 

studies without considering volume. 
2. There was a s i g n i f i c a n t difference i n placements grouped accord­

ing to the three volume levels f o r both studies. 
3. There was no si g n i f i c a n t difference between day and night place­

ments at the f i r s t l e v e l of t r a f f i c (O-60O vph). 
k. There was not siafficlent data t o compare a l l volume levels f o r 

these studies. 
Study 03 v i t h 0$ - 27-ft with kO-ft: 
1. There was a si g n i f i c a n t difference i n placements between the 

studies without considering volume. 
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2. There was no s i g n i f i c a n t difference i n placements grouped accord­
ing t o the three volume levels f o r both studies. 

3. There was no s i g n i f i c a n t difference between day and night place­
ments at the f i r s t l e v e l of t r a f f i c (O-60O vph). 

h. There was not s u f f i c i e n t data t o compare a l l volume levels f o r 
these studies. 

Conclusions 
The following conclusions were drawn from the results of the various 

comparisons made i n the general study: 
1. Although the change i n average placements was r e l a t i v e l y small 

f o r a l l studies, a study of the va r i a t i o n i n the data indicates that 
median width does s i g n i f i c a n t l y affect t r a f f i c behavior. 

2. The following comparisons were made: 
a. h-ft median with 12-ft median; 
b. k-ft median with 27-ft median; 
c. 14-ft median with l4-0-ft median; and 
d. 12-ft median with 2 7-ft median. 

The results of the tests indicate no si g n i f i c a n t difference i n place­
ments f o r comparison (a) but a si g n i f i c a n t difference i n placements f o r 
comparisons ( b ) , ( c ) , and (d). Thus the wide medians (27 f t and kO f t ) 
compared with the narrow medians {k f t and 12 f t ) r e f l e c t a si g n i f i c a n t 
change i n t r a f f i c behavior that i s not apparent when comparing the nar­
row medians with each other. This indicates, though a l l variations i n 
average placement are s l i g h t , the narrow medians have a d i f f e r e n t effect 
on driver behavior from the wider medians. 

3. A study of vehicle placements with regard to volimie was made f o r 
the following comparisons: 

a. k-ft with 12-ft; 
b. 12-ft with 2 7-ft; 
c. k-tt with 27-ft; and 
d. k-tt with 1^0-ft. 

The results of these tests indicate that volume had a s i g n i f i c a n t 
e f f e c t on placements f o r comparisons (a) and (b) but no s i g n i f i c a n t ef­
fec t f o r comparisons (c) and (d). This indicates a reduction i n the ef­
fec t of volime on vehicle placement f o r the wider medians (27 f t , kO f t ) 
as compared to the narrow medians (k f t , 12 f t ) . Thus, the wider medians 
appear desirable to reduce or eliminate the effect of heavy volxmes on 
the driver's behavior. 

SUMMARY 
The data analyzed indicated that variations i n vehicle placements on 

freeways are r e l a t i v e l y small. Data on vehicle placements and observa­
tions of over-all freeway operation Indicate that median widths as small 
as k f t are satisfactory. However, numerous median accidents were ob­
served and the accident data indicated that a bar r i e r fence on the k-ft 
median was very effective i n reducing the severity of median accidents. 
Also, the results of placement data analyses indicated that the barrier 
fence had no s i g n i f i c a n t effect on driver behavior. 

I n the general median studies which compared various width medians, 
i t was found that median widths did affect t r a f f i c behavior as indicated 
by vehicle placements. A difference i n driver behavior was noted when 
comparing wide medians with narrow medians and the data indicated that 
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wide medians are valuable i n reducing or eliminating the effect of oppos­
ing flow and heavy volmes on t r a f f i c behavior. 

Comparisons of day and night placement data i n the volxme range of 
0-600 vph indicate no sig n i f i c a n t difference between day and night ve­
h i c l e placement. 

ACKNOWLEDGMENT 
This research project was conducted by the Texas Transportation I n ­

s t i t u t e f o r and i n cooperation with the Texas Highway Department. Grate­
f u l acknowledgment i s made to representatives of the Texas Highway Depart­
ment and the Cities of Houston, Dallas, and Fort Worth, who served on the 
Project Advisory Committee, f o r t h e i r valuable advice and assistance. 

Gratitude i s also expressed to the Bureau of Public Roa^s f o r t h e i r 
p a r t i c i p a t i o n i n these studies. 




