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IN T R O D U C T IO N
T his p resen tation  describes the In d iana  D epartm ent of H ighw ays’ 

new clear zone policy. This new policy, which w ent into effect in O c
tober of last year, is causing a substantial change in the way we design 
the roadside of all highw ays on new location, and the roadside of all p ro 
jects which have been classified as reconstruction  or 4R  projects.

M ost of you are probably  w ondering w hat brought about this drastic 
change in policy. W ell, it all began w hen the new A A S H T O  Policy on 
G eom etric Design of H ighw ays and  Streets, on Green Book as it is m ost 
com m only referred to, w ent into effect. T he  Green Book, which contains 
geom etric design policy, replaced several o ther policies or guides. In  
replacing the guides, it elevated m aterial tha t was previously considered 
guidance for the design of federal-aid projects to a policy status.

T he Green Book contains a vast am ount of inform ation on highw ay 
design. To adhere exactly to every design criteria  in the book w ould not 
be practical. T herefore, the Federal H ighw ay A dm inistration  developed 
a list of 13 design elem ents or controlling criteria  tha t m ust be adhered 
to on every federal-aid 4R  project or project on new location. T hey  in 
clude item s such as design speed, lane w idth, shoulder w idth, horizontal 
alignm ent, vertical a lignm ent and  of course, clear zone. All 13 of the 
item s m ust be m et unless FH W A  approves a design exception.

P rio r to this action by FH W A , provid ing  a clear zone with trav e r
sable slopes tha t were free of hazardous obstacles was considered to be 
a desirable practice bu t not absolutely m andatory . Since it is now re 
qu ired  tha t the clear zone be provided the In d iana  D epartm ent of 
H ighw ays developed the booklet defining clear zone requirem ents to 
assure uniform ity.

It will not be possible for m e to cover the en tire  Ind iana D epartm ent 
of H ighw ays’ clear zone policy. T herefore, I will ju s t highlight some of 
the m ajor changes from  past practice.

1. C L E A R  Z O N E  W ID T H
Provid ing  a 30-foot clear zone has been a criteria since the late 

1960s. In  1980 the ID O H  published a new policy concerning guard
rail which contained clear zone requ irem ents tha t are based on 
design speed, em bankm ent slopes, A D T  and  horizontal curvature. 
Even w ith the 1980 clear zone policy, m any engineers continued
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to use the old 30-foot criteria  p rim arily  because it was easy to 
rem em ber.

Therefore, the first m ajor change is to realize that the old 30-foot 
clear zone s tandard  no longer applies. In  o rder to determ ine the 
required  clear zone w idth using the new policy one m ust have the 
following inform ation:
a. T he functional classification of the highw ay
b. T he design speed as required by the Green Book for the particular 

functional class of highw ay
c. T he design year A D T .
d. T he degree of all horizontal curves.
e. T he fill and  cut slopes tha t one desires to use for the project. 

W ith  these five basic pieces of inform ation one can determ ine
the clear zone tha t is requ ired  for each section of highw ay w ithin 
the project lim its.

O ne of the factors to em phasize, at this point, is tha t clear zone 
ob tained from the new policy is only to be used on highw ays on 
new location and  reconstruction  or 4R  projects. It is not to be used 
on those projects which have been classified as 3R  projects. A 
separate set of 3R  standards have been developed that contains clear 
zone requirem ents that are far less than  those required  for projects 
on new location and 4R  projects.

A nother im portan t factor tha t m ust be em phasized is tha t if 
the calculated clear zone falls outside the proposed or existing right- 
of-way tha t it is not the intent to buy m ore right-of-way just to have 
the clear zone inside the right-of-w ay line. T he only requirem ent 
is tha t sufficient right-of-w ay be purchased to build  the highw ay 
w ith a traversable cross section out to the right-of-w ay line or 
calculated clear zone w hichever is closer.
D IT C H  C R O S S  S E C T IO N

T his leads to the second m ajo r change from  past practice. All 
slopes within the right-of-way or out to the clear zone m ust be traver
sable. O ne of the m ajor factors affecting slope traversability  is the 
cross section of the ditches. T here are three graphs in the clear zone 
policy which describes the ditch cross sections tha t are considered 
to be acceptable and can be used on federal-aid projects.

If on reconstruction  projects, it is de term ined  tha t an accept
able ditch cross section cannot be obtained within the existing right- 
of-way it will be necessary to obtain the desired cross section by 
one of the following m ethods:
a. P lacing a pipe in the ditch and filling it in to the desired cross 

section.
b. R aising  the ditch grade.



c. P lacing 6-inch rip -rap  to obtain the desired contour, or
d. As a last resort, buying  additional right-of-way.

T he one solution tha t is not acceptable unless it can be shown 
to be the only practical solution is to install guardrail to protect 
m otorists from  the ditch.

3. C U L V E R T S  — 12 IN C H E S  T O  60 IN C H E S  IN  D IA M E T E R
All culverts that are 12 inches to 60 inches in d iam eter, 

transverse to the highway center line, and end w ithin the clear zone 
m ust have load carry ing  grates on the inlet and outlet ends. These 
grates have the sam e slopes as the em bankm ent slopes and  are in 
tended  to allow e rran t vehicles to pass over them . T he grates are 
to be constructed  w ith 4 inch O .D . ex tra  strength  pipe w ith a 12 
inch clearance betw een the pipes to allow for passage of debris. 
These grates are shown on standard  sheets M E-3 and  M E-4 which 
were adopted  by the departm en t in D ecem ber 1986.

If sufficient right-of-way is available every effort should be m ade 
to extend the pipe so tha t its end is outside the clear zone and  a 
load carrying grate is not necessary. In  the past, when culverts were 
extended to be outside the clear zone it was acceptable to extend 
the culvert so tha t only its end was ju s t outside the clear zone. T he 
new policy requires tha t the pipe be extended sufficiently so tha t 
the point at which the pipe pro trudes from  the full slope is outside 
the clear zone.

4. C U L V E R T S  — 66 IN C H E S  A N D  L A R G E R  D IA M E T E R
All pipes that are 66 inches in d iam eter or larger and transverse 

to the highway center line m ust either be extended beyond the clear 
zone, or if tha t is not possible, then as a m in im um  it m ust be ex
tended  so tha t its end is to w ithin 2 feet of the right-of-way line. 
T he new clear zone policy contains a special grading detail which 
m ust be followed for all pipe extensions.

5. C U L V E R T S  — P A R A L L E L  T O  R O A D W A Y
It is often necessary to place culverts parallel to the cen ter line 

of the highw ay. This occurs in the case of drivew ays, m edian  
crossovers, ditch checks and  cross roads. In  these situations, the 
m ost desirable th ing  to do is to locate the parallel culvert so that 
it is outside the clear zone. If  it can be placed outside the clear zone 
it will be acceptable to use a standard  m etal end section or concrete 
anchor as has been past practices. If  it cannot be placed outside 
the clear zone it will be necessary to install a load carry  grate. These 
grates have inch thick by 3 inch deep bars spaced so tha t there 
is 4 inch clearance betw een the bars. These grates which are de
signed for pipes ranging  in size from 12 inch to 60 inch d iam eter
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on 4:1, 6:1, and  10:1 slopes are detailed on standard  sheets M E-5 
and  M E-6 which were adopted  by the departm en t in D ecem ber 
1986.

6. E M B A N K M E N T  SL O P E S F O R  D R IV E W A Y S, C R O S S 
R O A D S , M E D IA N  C R O S S O V E R S  A N D  D IT C H  C H E C K S

In  the past, em bankm ent slopes on driveways, crossroads, and 
ditch checks usually ranged  from 2:1 to 4:1. E m bankm ent slopes 
on m edian crossovers on the In tersta te  system were norm ally  8:1. 
In order to assure that e rran t vehicles that impact these slopes head- 
on are not ram ped into the air and  subsequently  dive nose first in 
to the ground, the departm en t has established m axim um  slopes for 
these em bankm ents. For exam ple, on the In tersta te  system it is re 
qu ired  tha t all em bankm ent on m edian  crossovers and  ditch check 
have 10:1 slopes. O f course, if there is a culvert under the m edian  
crossover, it m ust have a load carrying  grate on its ends tha t m atch 
the 10:1 em bankm ents slopes. For arterials and  high speed collec
tors the em bankm ent slopes and  culvert grate slopes m ust be 6:1 
for drivew ays, crossroads, etc. For low speed collectors and  local 
roads the slope m ust be 4:1. T he concept is to provide a h igher 
degree of safety on those highways that carry larger volumes of traffic 
at h igher speeds.

7. G U A R D R A IL
T here  have been num erous changes relative to the way we 

design guardrail.
First of all, guardrail m ust be installed with at least 2 ft of earth  

em bankm ent beh ind  the guardrail post. This m eans tha t w henever 
guardrail is to be installed, tha t the em bankm ents m ust be w ider. 
If  the 2 feet of em bankm ent behind the post cannot be ob tained  
the policy prescribes several design changes tha t m ust be m ade to 
the guardrail system.

Second, all guardrail lengths m ust be determ ined in accordance 
with the d ep artm en t’s 1980 guardrail policy. In  addition, em phasis 
is now being placed on reducing these lengths by flaring  the g u ard 
rail away from the roadw ay. O ne of the m ajor problem s in flaring 
guardrail is conform ing to the requ irem ent tha t all slopes in front 
of the rail be 10:1 or flatter.

N ext, as m any of you know, providing a guardrail end tre a t
m ent tha t does not spear, roll, or vault a vehicle is still a problem . 
T he departm en t will continue to install the buried  end trea tm en t 
until a bette r guardrail term inal is found even though it has the 
potential to vault and roll a vehicle. H ow ever, in some cases, w hen 
going from  a cut section to a fill section it m ay be possible to
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elim inate the guardrail end trea tm en t problem  by bury ing  the end 
of a guardrail run  into a blackslope. T he new clear zone policy con
tains very detailed instructions on how this is to be done. It is tha t 
bu ry ing  guardrail in a backslope is perhaps one of the best solu
tions and  should be utilized even if it m eans a h igher construction  
cost for a p articu lar ru n  of guardrail.

A no ther new design elem ent, relative to guard rail end 
trea tm en ts, tha t is covered by the policy is providing a recovery 
area  beh ind  the buried  end. I f  a vehicle im pacts a bu ried  end or 
one of new guardrail end treatm en ts tha t we will be try ing  on an 
experim ental basis the d river should be able to guide his vehicle 
dow n the slope w ithout problem s. T he lim its of this recovery area 
are described in the policy.

T he last m ajor change concerning guardrail is tha t if it is 
necessary to construct curbs, the face of curb m ust be flush with 
the face of guardrail or the face of curb  m ust be placed behind the 
face of the guardrail. T his change was m ade because curbs placed 
in front of guardrail can cause an  e rran t vehicle to vault or b reak  
th rough  a rail.

8. E M B A N K M E N T  SLO PES O N  C R O S S  R O A D S  C A R R IE D  
O V E R  A N O T H E R  R O A D

N ext, em bankm ent slopes on roadw ays going over ano ther 
roadw ay are now considered to be hazards if they are 2:1 or steeper 
and can be hit head-on. For years, the em bankm ents carrying coun
ty roads over the Interstate system were constructed with 2:1 slopes. 
It has been standard  practice to ju st install 100 feet of guardrail 
plus a buried  end to protect m otorists from  the bridge piers. Now 
since the 2:1 slope is considered to be a hazard  it will be necessary 
to determ ine the length  of guardrail based on the fact tha t the 2:1 
em bankm ent slope, tha t can be h it head-on, and  is w ithin the clear 
zone, is a hazard . T his will result in longer lengths of guardrail be
ing installed at bridge piers. A n exam ple showing the necessary 
calculations is included in the policy.

9. G U A R D R A IL  L E N G T H  O N  A P P R O A C H E S  T O  B R ID G E S
A m ajo r change which has had a significant im pact on our 

bridge replacem ent p rogram  is the length  of guardrail on the ap 
proach to a bridge. S tandard  practice has been to generally install 
100 feet of guardrail and  a buried  end on all four corners. Now, 
it will be necessary to determ ine the length  of guardrail on each 
corner of the bridge. T he length m ust be based on the required clear 
zone w idth  and  the type of hazard  which in m any  cases is a stream  
or river. In  any event, it will usually be necessary to install longer
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guardrail lengths. A gain, an  exam ple showing the procedure for 
calculating the guard rail length is included in the policy.

10. S H O U L D E R  P IE R  C L E A R A N C E
In  the past, shoulder piers were set back 30 feet from  the edge 

of pavem ent. H ow ever, as I m entioned  earlier the 30-foot figure 
is no longer a standard . Shoulder piers m ust now be offset back 
beyond the calculated clear zone in those cases where it is d e te r
m ined that guardrail is not to be used. This will in most cases result 
in g reater bridge p ier offsets from  the edge of pavem ent. A gain, 
the policy contains exam ples showing the necessary calculations.

11. T Y P IC A L  C R O S S  S E C T IO N S  F O R  H IG H W A Y S O N  N EW  
L O C A T IO N S

A significant change involves the typical cross section tha t will 
be used for ru ral high speed highways on new location. In  the past, 
the departm en t has used w hat has becom e known as the b a rn  roof 
cross section where 6:1 fill slopes were carried  for 20 feet from  the 
edge of shoulder which resulted in a 30-foot clear zone. Since the 
30 foot clear zone is no longer applicable the 6:1 slopes will now 
be carried  out to the edge of the calculated clear zone. For a typical 
highw ay on tangent designed for 70 m ph to carry over 6,000 A D T  
this will result in increasing the fill w idth by 12 feet on each side. 
A lthough the departm en t will be using this cross section, it is not 
m andato ry  tha t it be used by local highw ay agencies on federal-aid 
projects. T he only requ irem ent is tha t local highway agencies use 
a cross section tha t is traversable and free of roadside obstacles.

12. SA N D  B A R R E L  IM P A C T  A T T E N U A T O R S
A nother change that is related to sand barrel impact attenuators 

installations is the slopes in front of barrel arrays. T he old stan 
dard  required  10:1 slopes on the approach to the barrels. Based on 
inform ation tha t has ju st become available, the required  m axim um  
slope is now 20:1.

13. SIG N  L IG H T IN G  S U P P O R T S
T he new clear zone policy also contains a change tha t was 

b rought about by a proposed revision to the A A S H T O  S tandard  
Specifications for S truc tu ra l Supports for H ighw ay Signs, 
L um inaries and Traffic Signals. It involves the 4 inch m axim um  
projection of breakaw ay signs or light standard  stub height above 
the ground. U n d er the cu rren t specification the 4 inch m axim um  
projections is m easured from the ground to the top of the breakw ay 
stub. U n d er the new specification the 4 inches are m easured  from 
the top of the stub dow n to a 60 inch long chord aligned radially
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to the center line of the highw ay and connecting any point w ithin 
the length  of the chord, on the ground  surface on one side of the 
support to a point on the ground surface on the o ther side.

14. M A IL B O X  S U P P O R T ^
T he last change that I would like to m ention is the one concern

ing m ailbox supports. U nder the old procedure existing m ailboxes 
were ju st reinstalled after construction was com pleted. The FH W A  
now requires tha t all m ailbox supports on federal-aid projects m eet 
curren t safety criteria as indicated in the 1984 A A S H T O  G uide for 
E recting  M ailboxes on H ighw ays. T his action was taken because 
crash testing  has shown tha t upon  im pact tha t the m ailboxes, of 
the m ost com m only used system s, will separate from the post and 
penetrate  the vehicle’s w indshield. W hen this occurs, the vehicle 
occupants are subject to injury or even death. For exam ple, in 1985, 
there were 1,297 reported  accidents in In d iana  involving m ailbox 
systems. There were 322 persons seriously injured and five fatalities.

A ppendix  A of the clear zone policy describes those support 
systems which are acceptable for use. In  addition, the departm en t 
in D ecem ber 1986 adopted  a new standard  plan sheet, nu m b er 
M H -3, which shows one of the acceptable m ailbox support systems. 
T here  are o ther p roprie tary  support system s that have been crash 
tested and found to be acceptable. These also can be used on federal- 
aid projects. In  any event, we believe tha t it will be necessary to 
change out m ost of the m ailbox systems on individual projects. Pay 
items will be included in the construction  contracts for this work.

T he m aterial ju s t described covers the most significant changes from 
past practice. H ow ever, one o ther very im portan t item —w hat if it is not 
possible to m eet all of the clear zone requirem ents on a particu lar p ro 
ject? In  tha t case, it will be necessary to request a design exception. T he 
inform ation that m ust be covered in a design exception request is o u t
lined in the new policy.

i l i a
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