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Summary and Conclusions 

The incidence of pedestrian-vehicle accidents is so minimal and sca t -  

t e red  t h a t  a general po l icy  f o r  i n s t a l l i n g  guiderail  or other  devices t o  

pro tec t  pedestrians adjacent t o  roadways is  unwarranted. This i s  espe- 

c i a l l y  t r u e  involving vehicles t ha t  run of f  the roadway. Run-off-road 

accidents occur more frequently a t  in te rsec t ions  i n  urban areas than any- 

where e l se ,  but gu idera i l  is inappropriate a t  these locations,  because i t s  

pro tec t ive  q u a l i t i e s  a r e  reduced when it is impacted a t  l a rge  angles of 

impact. 

locations exhib i t ing  hazardous geometric conditions and/or engineering 

judgment advocates t h e  usage of such devices. 

1, 2 
Guiderail and other appropriate devices could be i n s t a l l e d  a t  

.1 

The establishment of improved pedestrian control could possibly elimi- 

nate ,a major portion of t h e  pedestrian-vehicle conf l i c t s  t h a t  occur on t h e  

roadway. A comprehensive pedestrian s a f e t y  program and s t r i c t  enforceaent 

of ex i s t ing  pedestrian regulations c o d d  achieve such control.  
-- 3 u + 

search ef for t  encompasses a comprehensive l i t e r a t u r e  search, a review of 

NewJersey accident data,  and an inquiry of selected S t a t e  Departments of 

Transportation t o  review ex i s t ing  po l i c i e s  and ava i lab le  information per- 

ta in ing  t o  t h e  problem. 
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This r epor t  has accomplished t h r e e  objec t ives :  

1. t h e  ex ten t  and sever i ry  of t h e  problem, 

2.  t h e  ex ten t  of previous research  i n  the problem 

area, and 

t h e  determination t h a t  no formal guide l ines  for 3. 

improving t h e  s i t u a t i o n  are required.  

Background 

I n  the f a l l  of 1973, an i nves t iga t ion  commenced i n t o  the need.€or war- 

rants p e r t a i n i n g  t o  t h e  i n s t a l l a t i o n  of g u i d e r a i l  and o the r  devices  t o  pro- 

tect  pedes t r i ans  adjacent  t o  roadways. 

The l i terature  sea rch  was t h e  first s t e p  undertaken. The HRIS provided  

a very l imi ted  reference l i s t .  This prompted t h e  Bureau t o  condust both  an 

in-house sea rch  and make an inquiry of s e l e c t e d  State Departments of Trans- 

p o r t a t i o n  for relevant unpublished information or es t ab l i shed  policies. 

' 

- 

Fina l ly ,  a review of New Je rsey  accident da ta  for 1971 w a s  conducted t o  

determine t h e  ex ten t  of pedestr ian-vehicle  acc idents  i n  t h e  S t a t e .  

review concentrated on accidents  i n  w h i c h  t h e  vehicle lef t  the  roadway and 

pedestrian-?nov paralleled %he 

compasses t h e  findings of t h a t  inv 

This 

- ,  

Results and Discussion 

Li te ra ture  Search 

Research i n  t h e  u t i l i z a t i o n  of gu ide ra i l  o r  o t h e r  devices t o  p r o t e c t  

Pedestrians and proper ty  adjacent t o  roadways has been n e g l i g i b l e  Most 

information on gu ide ra i l  w a n a n t s  p e r t a i n s  t o  p ro tec t ing  t h e  v e h i c l e  and 

its occupants, i n s t ead  of adjacent  property and pedes t r ians .  The pedes- 

trian-vehiCle in t e r f ace  has received very l i t t l e  a t t e n t i o n ,  p a r t i c u l a r l y  
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along suburban-rural  roadways. Roadway research has been concerned with 

c 

impact t e s t i n g ,  b a r r i e r  design, and loca t ion  c r i t e r i a  of r i g i d  and semi- 

r i g i d  b a r r i e r s .  
2 ,  4 

Guidera i l s  a r e  t h e  major type of semi-rigid b a r r i e r .  The b a r r i e r  

d i r e c t s  t h e  veh ic l e  back t o  the  travelway with less d i s rup t ion  t o  the  

occupants than o the r  b a r r i e r  types.  But t he  gu ide ra i l  could be a 
2 ,  5 

roadside hazard and i t s  u t i l i z a t i o n  should be avoided i f  t h e  need f o r  a 

p ro tec t ive  device can be el iminated i n  some other  manner. I n s t a l l a t i o n  

is warranted only  a t  loca t ions  where t h e  s e v e r i t y  o f  a c o l l i s i o n  with t h e  

roadside obs t ac l e  exceeds t h a t  of s t r i k i n g  the  b a r r i e r .  
6 

8 
Guiderai l  is r e l a t i v e l y  i n e f f e c t i v e  as an interface b a r r i e r  

7 
and i n  re- 

s t r a i n i n g  pedes t r ians .  The pedestr ian-vehicle  i n t e r f ace  is d i f f i c u l t  t o  

define. 

a dua l  funct ion:  

Rural roads present  a particular problem, because shoulders s e r v e  

pedes t r ian  walkway and s to rage  lane for disabled  veh ic l e s .  

Guidera i l  he igh t  is capable of  confining vehic les  to t h e  roadway, but i t  

o f fe r s  a n e g l i g i b l e  de t e r r en t  t o  pedes t r ians .  

pedes t r i an  from inadver ten t ly  encroaching on t h e  roadway while walking 

However, it may prevent  a 

p a r a l l e l  t o  t h e  'road. 

and 

Physical barr 

rural roads. 

i n  general ,  present d i f f i c u l t i e s  along suburban 

They impede rou t ine  maintenance opera t ions  and increase 

maintenance c o s t s  because t h e  b a r r i e r s  are an obs tac le  to mechanized equip- 

ment. 
10 

Stopping along eight-foot  width shoulders  (or less) t h a t  are guide-  

rail p ro tec t ed  is  extremely hazardous. 

t r a f f i c  s i d e  of t h e  veh ic l e ,  

Occupants must egress  from t h e  

To f i x  f l a t  t i res ,  e i t h e r  t h e  vehic le  o r  t h e  

motorist  may encroach on the  t rave led  way, depending on whether t h e  f l a t  

t i r e  is on t h e  r i g h t  or l e f t  s i d e  of t he  vehic le ,  respec t ive ly .  



- 4 -  

The i n s t a l l a t i o n  o f  gu ide ra i l  a long urban streets may c r e a t e  a hazard 
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t o  occupants of para l le l -parked  vehic les .  

l e f t  s ide  of the  vehic le  or t h e  t raff ic-exposed s ide ,  causing an added hazard 

The d r ive r s  would e x i t  from the  

wi th  passing motoris ts .  

s e c t i o n s  be f la red  i n  order  t o  u t i l i z e  t h e  f u l l  s a fe ty  p o t e n t i a l  of gu ide ra i l  
2 

for prevent ing run-off-road accidents ,  

widths  and impose a hazard t o  sen io r  c i t i z e n s  OT young pedes t r ians .  

Proper g u i d e r a i l  i n s t a l l a t i o n  r equ i r e s  t h a t  t h e  end 

but  f l a r i n g  would reduce walkway 
12 

The ex is tence  of State P o l i c i e s  i n  r e g a r d ' t o  gu ide ra i l  i n s t a l l a t i o n s  t o  

p r o t e c t  pedes t r ians  is v i r t u a l l y  non-exis tent .  A review of S t a t e  Transporta- 

tion/Highway Departments (Table 1) i nd ica t e s  a 'lShtuation-evaluationll r a t h e r  

~ h a n  a general  po l icy .  

Discussions with t h e  Chairmen of relevant Transpor ta t ion  Research Board 

-committees has s u b s t a n t i a t e d t h e  f ind ings  up t o  t h i s  po in t ,  namely, t h a t  no 

known work has been undertaken t o  use barriers on a l a r g e  scale t o  protect 

pedes t r i ans  from vehic les  
13, 14 

Accident Data 

Pedes t r ian  -rasnalties occur at varicb locations with in  the road r i g h t -  

f- ay-as. -Table2 & y af she 5971 Xew 

Je r sey  pedes t r i an -  acc idents  grouped ac t o  pedestrian action. 

There a r e  two ca tegor i e s  of pedestr ian-vehicle  acc idents  which re la te  

(1) Not i n  Road, and (2) Walking i n  
. _  

d i r e c t l y  t o  the  area of i nves t iga t ion :  

Road. These ca tegor ies  encompass acc idents  i n  which t h e  vehicle e i t h e r  runs 

off the road o r  t o  t h e  s i d e  of t h e  road, and t h e  pedes t r ian  movement is par-  

a l l e l  t o  t he  highway. The pedes t r ian  movements of "Crossings the roadway at 

intersectiontt  and ltCrossing o r  en te r ing  roadway - not at i n t e r s e c t i o n "  were 



~~~ 

- 5 -  

TABLE 1 
SUNMARY OF STATE TM'SPORTATION DEPARmhTS 

BARRIER USE TO PROTECT PEDESTRIANS OR 
PROPERn ADJACENT To ROADWAY 

S t a t e  

Ca l i fo rn ia  

Connecticut 

De 1 aware 

Florida 

P l l i n o i s  

Massachusetts 

Mi chi gan 

New York 

Ohio Ohio 

Oregon 

Remarks 

No blanket pol icy;  
General po l i cy  where s p e c i a l  cases  e x i s t ;  
Considering use of b a r r i e r s  to sepa ra t e  
bike and auto t r a f f i c .  

No pol icy;  
Negative search. 

Negative search; 
Engineering judgment ; 
No pol icy.  

Negative search;  
Recommend use of b u f f e r  zones. 

No standards or guide l ines ;  
Individual  s i te  appra i sa l .  

No firm p o l i c i e s ;  
Local ac t ion  taken on high acc ident  
urban streets. 

No q u a n t i t a t i v e  warrants ;  
Engineering judgment for each case; 
Spec i f i c  guardrail designs are noted. 

Standards for access c o n t r o l l e d  roads;  
No spec ia l  t reatment  on non-control led 

roadways. 

. 30 design criteria o t h e r  than a t  bridges. 

30 policy; 
-GM barrier used sparh-gly. 

Pennsylvania 

Texas 

Virg in ia  

Wash i n  g t  on 

No published information;  
Rely on engineering judgment. 

No warrants; 
Acknowledge problem is  i n c r e a s i n g ;  
Use of f lex  beam and cha in  l i n k  fence.  

No pol icy;  
No d e f i n i t e  c r i t e r i a .  

No overa l l  pol icy;  
Tentat ive design c r i t e r i a  f o r  " t ra i l s"  
and bike paths .  
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PEDESTRIAN ACCIDENTS 

Pedestrian Actions 
Total 

K i l l e d  - Injured 

TABLE 2 - SUMMARY OF 1971 MOTOR VEHICLE TRAFFIC ACCIDENTS 

excluded from the  analysis,  because guiderail  is  considered unsuccessful i n  

la. 

lb .  

2a. 

2b. 

3. 

4.  

5 .  

6 .  

7. 

8 .  

9. 

Crossing O r  Enter Roadway a t  Intersection 

Same - Not a t  Intersection 

Walking i n  Road - With Traf f ic  

Same - Against Traf f ic  

Standing i n  Road 

Getting On or Off Other Vehicle 

Working i n  Road 

Playing i n  Road 

Other i n  Road 

Not i n  Road 

Coming From Behind Parked Car 

TOTALS 

106 2,454 

130 2 , 145 

28 217 

19 23 1 

1 68 

3 . 98 

7 192  

8 

20 

61 

154 

1,117 

340 . 6 , 737 

- 18 - 

discouraging such pedestrians actions.  Guiderail is considered a vehicle 
1 

protect ive barrier and n o t  .a pedestrian r e s l x i c t i n g  one. Pedestrian-vehicle 

confl ic ts  t h a t  a r e  pedestrian saused r e p i r e  r e s t r a i n i n g  bar r ie rs  that present 

a physical obstacle t o  t h e  pedestrians entry to the travelway. 

The pedestrian actions of Walking in Road' and "Not i n  Road" are re le -  

vant  t o  t h e  invest igat ion and are  subdivided i n t o  three general categories:  

(1) vehicle run-off -road , 

(2 )  pedestrian i n  road, and 

(3) pedestrian i n  shoulder. 

These categories a re  quantified i n  Table 3. 



1 I I 1 
Vehicle 

Road 
Run-Off 

SidewalklSidewalk(Tota1 

A t  Inter- 
section 33 4 37 

In-Betweena 42 19 61 
I 

1 Pedestrian Tra- 

1 sec t ion  

versing Roadb 
not a t  Inter-  

Pedestrian at 

- 4 4 

75 27 102 

Pedestrian 
In-Road 

i 

I No I 
,idewalkl Sidewalk1 Total 

. .  

13 1 14 

26 . 4.5 71 

27 13 40 

16 22 38 

82 81 163 

P e de s t r i an 

idewal k Sidewalk Total i 
s 

I 4 46 

17 17 

10 23 33 10 23 33 1 
36 69 105 I 

a: Includes a l l  accidents in which pedestrian movement occurs outside of t h e  i n t e r sec t ion  
and its immediate approaches. 

Pedestrian movement involving any attempt t o  c ros s  the  roadway. b: 

c: Includes pedestrians who a re  s i t t i n g ,  standing, o r  walking along t h e  curb, who a r e  
struck by vehis les  t h a t  do not leave t h e  roadway. 

Includes s ing le  type events: 
h i t t i n g  guidera i l ,  with t h e  la t ter  s t r ik ing  the pedestrian, e t c .  

d: vehicle crossing center of undivided highway, vehic le  

t: . Includes pedestrians standing i n  marked ng spaces where no parked vehic les  were 
present. 

I 
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1. Vehicle Run-Off-Road Category 

Vehicle run-off-road accidents involve vehicles t h a t  completely leave t h e  

roadway and inf r inge  on sectors devoted exclusively t o  pedestrians or roadside 

functions and comprise about 28 percent of the relevant accidents.  

accidents occurred between in te rsec t ions  and 37 a t  an in te rsec t ion  ( r e fe r  t o  

Table 3 ) .  

were no sidewalks, and 42 involved vehicles mounting t h e  sidewalk. Guiderail 

and similar devices a re  used to confine the  vehicle t o  the roadway, but may be 

unsuitable f o r  t he  urban area a t  in te rsec t ions  and at  curbside. Curbside guide- 

r a i l  i n s t a l l a t i o n  o r  other physical b a r r i e r  uould hamper egress from a vehicle,  

garbage co l lec t ion ,  f r e igh t  delivery,  and other public services.  

Sixty-one 

In  between in te rsec t ions ,  only 19 accidents occurred where there  

The layout of in te rsec t ions  makes physical b a r r i e r  i n s t a l l a t i o n  impracti- 

cal as a preventive measure. 

vehicle-pedestrian in t e r sec t ion  accidents f o r  the e n t i r e  State €or t h e  year, the 

s e l e c t i o n  of appropriate locations for posts would be d i f f i c u l t .  

Meter pos t s  may be appropriate, but with only 37 

2. Pedestrian-In-Road Category 

Pedestrian-in-road accidents involve pedestrian movements in the roadway 

p a r a l l e l  t o  t h e  di'rection of t r a f f i c ,  a d  account for 44 percent of t h e  rele- 

v a t  accidents. 

espechlly where there a r e  no sidewalks. 

shoulder with nce a€ pre le l a t i o n  of p i d e  

inc idents  i s  r a r e .  

I t  is d i f f i c u l f  t o  sh i e ld  t h e  pedestrian from the  vehic le ,  

Shelter can be provided ou t s ide  %he 

Pedestrian-in-road accidents have a higher frequency t h a n  

the other two categories,  but t he  frequency remains ins igni f icant  t o  j u s t i f y  

e rec t ing  any form of  

achieving r e s t r a i n t ,  

bar r ie r .  Guiderail,  i n  

and accident prevention 

pa r t i cu la r ,  is a poor means of  

could b e t t e r  be achieved through 



3 
t he  implementation of a pedes t r ian  cont ro l  campaign. 

s a f e t y  program and s t r i c t  enforcement of ex is t ing  pedes t r ian  regula t ions  could 

achieve such cont ro l .  

A comprehensive pedes t r i an  

3 

3. Pedestrian-In-Shoulder Category 

A pedestr ian- in-shoulder  acc ident  occurs i n  the  region t h a t  is immediately 

ad jacent  t o  t h e  ou t s ide  lane ( e i t h e r  designated OT assumed) 

Both t h e  veh ic l e  and t h e  pedes t r i an  u t i l i z e  t h e  shoulder thus  causing c o n f l i c t s  

t o  occur.  

In the  absence of sidewalks,  pedestrians compelled t o  use t h e  shoulder  are af forded  

no barrier p ro tec t ion  because vehic les  must always have access  t o  t h e  shoulder .  

I t  should be noted t h a t  pedes t r i ans  walking on the  shoulder are p a r t i a l l y  

i n  a "greytt area. 

This category comprises about 28 percent  of t h e  re levant  acc idents .  

r e spons ib l e  f o r  many pedestr ian- in-road accidents, s ince  pedes t r ians  have a 

tendency t o  stray into the roadway while walking. 

The review of accident  r epor t s  produced t h e  following conclusions: 

1 a There are no concentrated acc ident  loca t ions  involving 

vehic les  running off t h e  roadway and in ju r ing  pedes- 

trians. (102 acc idents  fo r  t h e  year 1971, inc luding  

7 fatalities) 

More acc idents  r e s u l t  from t h e  pedes t r ian  walking i n  2. 

t h e  &ay th& the vehicle running-off-the-road. 

3. vehic le  acc idents ,  50 perce 

occurred during day l igh t  condi t ions.  

Guidera i l  i n s t a l l a t i o n  could reduce the number of acc idents  which occur  

between i n t e r s e c t i o n s  and poss ib ly  save pedes t r ian  l i v e s ,  but  t h e  s e v e r i t y  and 

frequency of nm-off-road acc idents  could increase .  

r e l a t i v e l y  s i g n i f i c a n t  number of run-off-road accidents  which produce no vehi- 

I t  can be assumed t h a t  a 

cle  damage a r e  never reported.  

per iencing t'safet' rm-off - road  inc iden t s  could produce vehic le  occupant c a s u a l t i e s  

The i n s t a l l a t i o n  of gu ide ra i l  a t  l o c a t i o n s  ex-. 
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and damage. 

would negate the  bene f i t  sought by providing t h e  pedes t r ian  p ro tec t ion .  

rail  i n s t a l l a t i o n  may i n d i c a t e  t h a t  the  *Isafet* accident  frequency exceeded t h e  

pedes t r ian  casualties, thus  c rea t ing  a more hazardous s i t u a t i o n .  

The t ransformation of  "safe" run-off-road inc idents  i n t o  accidents  
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