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(702) SHOULDER STANDARDS 

702.1 GENERAL 

Shoulders a re  used t o  p r o v i d e  an area f o r  t h e  accorn- 
modat ion o f  d i s a b l e d  veh i c l es ,  f o r  t he  l a t e r a l  suppor t  o f  
t h e  base and su r f ace  courses and t o  g e n e r a l l y  improve t h e  
s a f e t y  o f  a  highway. 

702.2 TYPES 

There a re  c u r r e n t l y  t h r e e  types  o f  shoulders  be ing  used 
f o r  new c o n s t r u c t i o n ;  paved, b i tuminous sur face t r e a t e d  
and aggregate.  The t u r f  shou lder ,  f o r m e r l y  used on low 
c l a s s  highways, has now been rep laced  w i t h  t h e  aggregate 
shou lder ,  on a l l  S ta te  Highways be ing  ma in ta ined  by t h e  
S ta te ;  and a l s o  on a l l  o t h e r  roads which a re  approved by 
t h e  agency respons ib l e  f o r  t h e i r  maintenance. 

702.3 PAVED SHOULDERS 
e 

Paved s h o ~  1 ders  a r e  t o  be p rov ided  on a1 1 freeways and 
a r t e r i a l s  i f  t h e  c u r r e n t  average t o t a l  o f  B and C u n i t s  
exceeds 1000 p e r  day. 

.31 MATERIAL For r i g i d  pavement t h e  shoulders  s h a l l  be 
cons t ruc ted  o f  e i t h e r  452 o r  301, as shown on F i g .  702- 
1. For  composite and f l e x i b l e  pavement t he  designs 
should be 301 w i t h  a  seal  c o a t  o f  409. 

.32 PIPE UNDERDRAINS Shal low underdra ins ,  30 inches 
deep i n  s o i l  and 12 inches i n  rock ,  a re  used t o  d r a i n  
t h e  subbase. Deep underdra ins,  50 inches deep, a re  
used t o  d r a i n  t h e  subgrade. I f  t h e  pavement s lopes bo th  
d i r e c t i o n s ,  such as a s i x  o r  e i g h t  lane  d i v i d e d  
freeway, t h e r e  s h a l l  be underdra ins  l o c a t e d  on b o t h  
edges o f  t h e  pavement. I f  t h e r e  i s  a  g ranu la r  subgrade, 
no subbase o r  underdra ins  a r e  requ i red .  

702.4 BITUMINOUS SURFACE TREATED SHOULDERS 

Bi tuminous t r e a t e d  shoulders  a re  t o  be p rov ided  on a1 1 
a r t e r i a l s  and c o l l e c t o r s  i f  t h e  . c u r r e n t  ADT i nc l udes  
between 250 and 1000 B and C u n i t s .  

. 41  MATERIAL Bi tuminous su r f ace  t r e a t e d  shoulders  
s h a l l  be cons t ruc ted  as shown on F ig .  702-2. 

702.1 
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.42. AGGREGATE DRAINS Aggregate dra ins  ( I t e m  605.05) 
s h a l l  be used t o  d r a i n  the  subbase. For convent ional 
r i g i d  pavements the  d ra ins  s h a l l  be loca ted a t  each end 
o f  each t ransverse j o i n t .  For o the r  pavements. d ra ins  
s h a l l  be loca ted a t  50- foot  i n t e r v a l s  on each s ide  o f  
t h e  pavement and staggered so t h a t  each d r a i n  i s  25 f e e t  
from t h e  adjacent d r a i n  on the  opposi te s ide .  For 
superelevated pavement t h e  d r a i n  s h a l l  be located on 
t h e  low s ide  on l y ,  a t  each t ransverse j o i n t  i n  
convent ional  r i g i d  pavement and a t  25 f o o t  i n t e r v a l s  
f o r  o t h e r  pavement. 

.43 PIPE UNDERDRAINS Where aggregate cannot be used t o  
d r a i n  the  base o r  subbase, shal low p ipe  underdrains 
s h a l l  be used and cons t ruc ted  as shown on F i g .  702-1. 
Where drainage o f  subgrade i s  necessary, d ~ +  p ipe  
underdrains sha l1 ,be  used and constructed as shown on 
F ig .  702-1. 

702.5 AGGREGATE SHOULDERS 

Aggregate shoulders are  t o  be prov ided nn a l l  c o l l e c t o r s  
o r  l o c a l s  i f  t he  c u r r e n t  average t o t a l  o f  B and C u n i t s  i s  
l e s s  than 250 per  day. They s h a l l  be cons t ruc ted  as shown 
on F ig .  702-2. 

b r l  
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(703) ROADSIDE GRADING AND SLOPE DESIGN 

703.1 PURPOSE 

Th is  s e c t i o n  i s  concerned w i t h  t h e  design o f  s lopes, 
d i t c h e s  , para1 1 e l  channel s and g rad i  ng o f  interchanges. 
It incorpora tes  i n t o  t h e  roadside design, t h e  concepts o f  
v e h i c u l a r  s a f e t y  developed through dynamic t e s t i n g .  
Designers a r e  urged t o  cons ider  f l a t  ins lopes  and back- 
slopes, wide gen t l e  d i t c h  sec t ions  and e l i m i n a t i o n  o f  
g u a r d r a i l  i n  t h e i r  i n i t i a l  approach t o  t h e  s e l e c t i o n  o f  
t h e  a l ignment  and grade. It i s  expected t h a t  above- 
minimum values w i l l  be used, i f  poss ib le ,  and minimum 
v a l  ues w i  1 1 be used on l y  where h ighe r  values w i  11 r e s u l t  i n  
excessive cos t .  See Figures 703- 1 through 703-6. 

703.2 SLOPES 

.21 GENERAL - Ins lopes  and backslopes s h a l l  be as f l a t  
as poss ib le .  Dynamic t e s t i n g  has shown t h a t  a c a r  i s  
n o t  l i k e l y  t o  r o l l  over on 6: 1 slopes. Wherever 

m p o s s i b l e  t h e  designer  s h a l l  p rov ide  6: 1 i ns lope  and 4: 1 
backslope combinations, o r  f l a t t e r .  As shown on F igure  
703-2, f i 11 slopes may vary  between 8: 1 and 3: 1 w i t h o u t  
p r o t e c t i v e  guardra i  1. P r o j e c t s  should be examined 
throughout ,  i n  an e f f o r t  t o  o b t a i n  f l a t  s lopes a t  a low 
cost .  F i l l  s lopes can be f l a t t e n e d  w i t h  m a t e r i a l  which 
o therw ise  might  be wasted, and backslopes can be 
f 1 a t t ened  t o  reduce borrow. 

Wi th  c l a s s i f i c a t i o n s  a t  o r  above UA 50 and RMA 50, a 30 
f o o t  wide recovery area s h a l l  be p rov ided a long t h e  
m a i n l i n e  r i g h t  shoulders and a long bo th  s ides  o f  
d i r e c t i o n a l  roadways and ramps. The t r a n s i t i o n  between 
a 30 f o o t  recovery area and t h e  15 f o o t  shoulder ,  w i t h  
guardra i  1, s h a l l  normal l y  be 150 f e e t .  

.22 NORMAL CUT SLOPES 6: 1 backslopes s h a l l  be used 
wherever minimum r i gh t -o f -way  w i l l  permi t .  For  deeper 
cu ts ,  4 : l  backslopes should be used i n  areas where 
a v a i l a b l e  r i gh t -o f -way  w i l l  n o t  p e r m i t  6: 1 slopes, b u t  
4:1 w i l l  f i t  t h e  r i gh t -o f -way  c o n d i t i o n  f o r  a 
cons iderab le  d is tance.  3:1 slopes s h a l l  be used f o r  
a l l  remain ing s o i l  c u t  backslopes under 15 f e e t  h igh.  
For  c u t s  over 15 f e e t ,  2: 1 slopes may be used. See 
F igu re  703-1. - 

703 * 1 
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.23  ROCK AND SHALE CUT SLOPES I n  rock  o r  shale cu t s ,  
t h e  maximum r a t e  o f  s lope w i l l  be determined by t h e  
S o i l s  Engineer. The des igner  s h a l l  then examine t h e  
p r o j e c t  t o  a s c e r t a i n  whether moderate slopes cou ld  be 
used t o  t h e  advantage o f  reduc ing  borrow w i t h i n  reas- 
onabl e  haul d is tance .  

I n  deep r o c k  o r  shale c u t s  where slopes s teeper  than  
1 : 1 a re  t o  be used, a  10 ' -wide bench s h a l l  be p rov ided  
between t h e  t o p  o f  t h e  d i t c h  backslope and t h e  t o e  o f  
t h e  rock  face .  (See F igure  703-3). 

I n  shale c u t s ,  t h e  des igner  s h a l l  n o t  use backslopes 
s teeper  than 2: 1 un less excess ive waste would r e s u l t .  
I n  any event ,  2 :1 slopes s h a l l  be used f o r  a l l  sha le  
c u t  sec t i ons  l ess  than  20 f e e t  i n  depth and t h e  bench 
s h a l l  be omi t ted .  I n  t h i s  and t h e  f o l l o w i n g p a r a -  
graph, depth o f  c u t  s h a l l  be measured from t h e  t o p  o f  
sha le  o r  r ock  t o  t h e  d i t c h  f l o w  1 i n e .  

Backslopes s teeper  than 2: 1  s h a l l  n o t  be used i n  rock  
c u t s  u n t i l  t h e  depth exceeds 16 f e e t ,  and t h e  bench 
s h a l l  be omi t ted.  

703.3 DRAINAGE 

When t h e  depth o f  t h e  des ign d ischarge accumulat ing i n  a 
roads ide  o r  median d i t c h  exceeds t h e  d e s i r a b l e  maximum 
e s t a b l i s h e d  f o r  t he  va r i ous  highway c l a s s i f i c a t i o n s ,  a  
s torm sewer w i l l  be r e q u i r e d  t o  i n t e r c e p t  t h e  f l o w  and 
c a r r y  i t  t o  a s a t i s f a c t o r y  o u t l e t .  See Sec. 1155. I f  
r i gh t -o f -way  and e a r t h  work cons ide ra t i ons  a re  favorab le ,  
a  deep p a r a l l e l  s i de  d i t c h  (see F igu re  703-3), may be more 
p r a c t i c a l  and should be considered i n s t e a d  o f  a  storm 
sewer. I n  some cases where l a r g e  areas c o n t r i b u t e  f l o w  t o  
a h i g h l y  e r o d i b l e  s o i l  c u t ,  an i n t e r c e p t i n g  d i t c h  may be 
considered near t h e  t o p  o f  t h e  c u t  t o  i n t e r c e p t  t h e  f l o w  
from t h e  o u t s i d e  and thereby  re1  i eve  t h e  roads ide  d i t c h .  

Standard depth d i t c h e s  a re  d e s i r a b l e  and they  r e q u i r e  
minimum pavement p r o f i l e  grades o f  0.48% t o  0.24%. Where 
f l a t t e r  pavement grades a re  necessary,  spec ia l  d i t ches  
w i  11 be r e q u i r e d  and a d i t c h  p r o f i l e  developed so t h a t  
d i t c h  f l o w  l i n e s  can be shown on each c ross  sec t ion .  

A t  dr iveways, where t h e  roadside d i t c h  i s  less  than  30 f e e t  
f rom t h e  edge o f  pavement, t h e  d i t c h  and dr iveway p i p e  
s h a l l  be l oca ted  as shown on F ig .  703-7, t o  assure t h e r e  i s  
no o b s t r u c t i o n  w i t h i n  t h e  30 - foo t  wide recovery area. 

Requirements f o r  dr iveway p i p e  l o c a t i o n  s h a l l  t h e r e f o r e  be 
a p p l i e d  t o  a l l  new c u ~ l s t r u c t i o n ,  recons t ruc t ion , ,  widening 
and resu r fac ing  p r o j e c t s  i f  reg rad ing  o f  t h e  roadsides t o  
s a f e t y  standards i s  i nc luded  i n  t h e  work. New dr iveways 
cons t ruc ted  by p e r m i t  s h a l l  a1 so conform w i t h  t h e  above i f  
o t h e r  such i n s t a l l a t i o n s  on t h e  r o u t e  conform, o therw ise  
t h e  new dr iveway p i p e  may be l oca ted  i n  t h e  e x i s t i n g  
roads ide  d i t c h .  
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703.4 PARALLEL CHANNELS 

Where i t  i s  d e s i r a b l e  t h a t  a  stream, i n t e r c e p t e d  
by t h e  improvement, be r e l o c a t e d  p a r a l l e l  t o  t h e  
roadway, t h e  channel s h a l l  be l o c a t e d  beyond t h e  
l i m i t e d  access l i n e  i n  a  channel easement. Th i s  
does n o t  app ly  t o  conven t iona l  i n t e r c e p t i n g  
e ros ion  c o n t r o l  d i t c h e s  l o c a t e d  a t  t h e  t o p  o f  c u t  
s lopes i n  r o l l i n g  t e r r a i n .  Th is  arrangement 
l o c a t e s  t h e  channel beyond t he  r i gh t -o f -way  fence, 
which w i l l  serve as an a d d i t i o n a l  guard t o  h e l p  
s top  an o u t - o f - c o n t r o l  v e h i c l e .  See f i g u r e  703-3. 

I n  areas o f  low f i l l  and sha l low c u t ,  p r o t e c t i o n  
a l ong  a  channel by a  wide bench i s  usual  l y  p ro -  
v ided.  F i l l  s lope  shou ld  n o t  exceed 8 : l  when t h i s  
des ign  i s  used, and maximum h e i g h t  from shoulder  
edge t o  bench s h a l l  n o t  exceed 10 f e e t .  I f  i t  
shou ld  become necessary t o  use s lopes s teeper  than  
8:1,  g u a r d r a i l  s h a l l  be p rov ided  and f i l l  s lopes 
as s teep as 2: 1  may be used. 

I n  c u t  sec t i ons ,  5 f e e t  o r  more i n  depth,  e a r t h  
b a r r i e r  p r o t e c t i o n  can be p rov ided .  Th i s  des ign 
p robab l y  a f f o r d s  g r e a t e r  p r o t e c t i o n ,  where ve ry  
deep channels a r e  cons t ruc ted ,  and r e q u i r e s  l e s s  
excava t ion .  See F i g u r e  703-3. 

Where t h e  sec t i ons  a l t e r n a t e  between c u t  and f i l l  
and i t i s  d e s i r e d  t o  use b u t  a  s i n g l e  design, 
b a r r i e r  p r o t e c t i o n  would be l e s s  c o s t l y  i f  borrow 
i s  needed. 

E a r t h  bench o r  e a r t h  b a r r i e r  p r o t e c t i o n ,  p rov ided  
ad jacen t  t o  para1 l e l  channels, s h a l l  n o t  be 
breached f o r  any reason o t h e r  than  t o  p r o v i d e  an 
opening f o r  a  n a t u r a l  o r  r e l o c a t e d  stream, 
r e q u i r i n g  a  dra inage s t r u c t u r e  l a r g e r  t han  42 
inches  i n  r i s e .  O u t l e t  p i pes  f rom median d r a i n s  
o r  s i d e  d i t c h e s  s h a l l  d i scharge  d i r e c t l y  i n t o  t h e  
p a r a l l e l  channel. 

Channels and t oe -o f - s l ope  d i t c h e s  used i n  con- 
n e c t i o n  w i t h  s teep f i l l  s lopes,  a r e  b o t h  removed 
f rom t h e  normal roads ide  s e c t i o n  by benches. The 
des igner  s h a l l  e s t a b l i s h  c o n t r o l  o f f s e t s  t o  t h e  
c e n t e r  o f  each channel o r  d i t c h ,  a t  a p p r o p r i a t e  
p o i n t s  which w i l l  govern t h e i r  a l ignment ,  so t h a t  
t h e y  w i l l  f l o w  i n  t h e  bes t  and most d i r e c t  course 
t o  t h e  o u t l e t .  Bench w i d t h  s h a l l  be v a r i e d  as 
necessary. 
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703.5 INTERCHANGE GRADING 

GENERAL 

Ins lopes and in terchange i n t e r i o r s  s h a l l  be contour  graded 
so t h a t  t h e  l e a s t  amount o f  g u a r d r a i l  i s  requ i red  and so 
t h a t  maximum s a f e t y  i s  p rov ided w i t h  corresponding ease o f  
maintenance. Low h e i g h t  o f  eye f e a t u r e  i n  modern veh ic les  
becomes c r i t i c a l  on ramps as they  approach entrance o r  
merge areas, e s p e c i a l l y  i f  g u a r d r a i l  i s  erected on t h e  
merging s ide  o f  t h e  veh ic le .  Merging s i g h t  d is tance s h a l l  
t he re fo re ,  be unobstructed by g u a r d r a i l  o r  e a r t h  mounds. 

A t  a  road c ross ing  w i t h i n  an interchange area, b r i dge  
s p i l l - t h r o u g h  slopes s h a l l  be 2 : l  unless otherwise 
requ i red  by s t r u c t u r e  design, and s h a l l  be f l a t t e n e d  t o  
3 : l  i n  each corner  cone and mainta ined a t  3 : l  o r  f l a t t e r ,  
i f  w i t h i n  t h e  i n t e r i o r  o f  an interchange. Elsewhere i n  
in terchange i n t e r i o r s ,  f i l l  slopes i n  excess o f  16 f e e t  i n  
h e i g h t  s h a l l  n o t  exceed 3: 1  and s h a l l  be p ro tec ted  w i t h  
g u a r d r a i l .  Normal slopes s h a l l  be used f o r  f i l l  slopes 
l ess  than 16 f e e t  i n  he igh t .  Roadsides s i m i l a r  t o  those 
used f o r  two-lane highways o f  1,000 ADT o r  more s h a l l  be 
used f o r  ramps and t h e  l e f t  shoulders on t u r n i n g  roadways, 
except t h a t  slopes i n  excess o f  3:1 s h a l l  n o t  be used i n  
i nterchange i n t e r i o r s .  Normal d i t ches  sha l 1 be used where 
permi t ted ,  except t h a t  backslopes s h a l l  no t  exceed 3: 1. 
The use o f  roadside o r  rampside d i t ches  s h a l l  gene ra l l y  be 
avoided i n  t h e  i n t e r i o r s  o f  a l l  trumpets, loops i n  f i l l ,  
and a t  t h e  h i g h  roadways o f  diamonds and loops i n  cu t .  

.51 GORE AREA (See F igure  703-4) Gore areas o f  
trumpets and diamonds, and e x t e r i o r s  o f  loops adjacent  
t o  t h e  e x i t  p o i n t ,  s h a l l  be graded t o  o b t a i n  slopes (6: 1  
o r  f l a t t e r )  which w i l l  no t  endanger a  veh ic le  which i s  
unable t o  nego t i a te  t h e  curva ture  because o f  excess 
speed. 

.52 TRUMPET INTERIORS (See F igure  703-4) I n t e r i o r  
areas o f  trumpets s h a l l  be graded t o  slopes no t  i n  
excess o f  8: 1, w i t h  each s l o p i n g  downward from each 
s ide  o f  t h e  t r i a n g l e  t o  a  s i n g l e  rounded low p o i n t .  
Roadside d i t ches  s h a l l  n o t  be used. E x t e r i o r s  should 
be graded i n  accordance w i t h  the  ma in l i ne  o r  ramp 
standards. 

.53 LOOP INTERIORS (See F igure  703-5) I f  channels a re  
pe rm i t t ed  t o  cross t h e  loop i n t e r i o r ,  slopes s h a l l  no t  
be steeper than 4: 1. I n  cu t ,  the  i n t e r i o r  s h a l l  be 
graded t o  form a  normal d i p  sec t i on  adjacent  t o  t h e  
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lower pa r t  of the loop and the  backslope sha l l  be 
extended t o  in te r sec t  the opposite shoulder of the 
upper par t  of the loop, unless the  character  and the 
amount of material o r  the adjacent ea r th  work balances 
indicate  t h a t  the cost  would be prohibit ive.  Roadside 
cleanup and landscaping shal l  be provided in 
undisturbed areas of loop i n t e r i o r s .  

-54 DIAMONDS 

(a )  If  the location of the  ramp intersect ion a t  the  
crossroad i s  r e l a t i ve ly  near t o  the  main f a c i l i t y ,  
a continuous slope between the upper roadway 
shoulder and the lower roadway d i tch  will  provide 
the  best  and most pleasing design. 

(b) I f  the  ramp intersect ion a t  the crossroads i s  
located a t  a considerable distance from the  main 
fac i  1 i t y ,  then both ramp and main1 ine roadsides 
sha l l  have independent designs,  unt i l  the slopes 
merge near the  gore. 

( c )  In the  design of entrance ramps, s igh t  distance a t  
the  l e f t  rear  t o  the mainline i s  of the utmost 
importance t o  an entering vehicle,  f o r  the  purpose 
of e a r ly  adjustment t o  the approaching t r a f f i c  
pa t te rn ,  and should be as long as feas ible .  

(d) I f  the  quadrant i s  e n t i r e l y ,  or  nearly so ,  in cu t ,  
i t  i s  suggested t h a t  the combination of a 3: 1 
backslope a t  the low roadway d i tch  and a gentle 
downslope from the  high roadway shoulder wil l  
provide the best  design in the  wide portion of the 
quadrant. Approaching the gore, the  slopes should 
t r ans i t i on  t o  continuous 4: 1 and 6: 1 or f l a t t e r  
slopes. 

( e )  Quadrants located en t i r e ly  in  f i  11 areas should 
have independently designed roadways fo r  ramp, 
mainline and crossroad. Each should be provided 
with normal slopes not greater  than 3:1, with the 
otherwise ungraded areas sloped t o  drain without 
using ditches.  

( f )  I f  the quadrant i s  located p a r t i a l l y  in  cut  and 
p a r t i a l l y  i n  f i l l ,  the  best  design would fea ture  a 
gent le  f i l l  slope a t  the upper roadway and a 
gent le  backslope a t  the  lower roadway, joined t o  a 
bench a t  the  ex i s t ing  ground level which i s  sloped 
t o  drain.  

703.54 
Feb. 1978 
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(g) The combination o f  a long diamond ramp having 
gent le  alignment, w i t h  a loop ramp i n  the same 
interchange quadrant, i s  n o t  t o  be t rea ted  as a 
trumpet, b u t  each ramp s h a l l  be designed 
independently o f  the o ther  i n  accordance w i t h  the  
suggested de ta i  1 s se t  f o r t h  above. 

703.6 ROADSIDE DESIGNS FOR LOWER CLASS HIGHWAYS 

Roadside designs f o r  1 ower c lass  highways s h a l l  general l y  
be as ind ica ted  on Figure 703-6. Design p r i n c i p l e s  
app l ied  t o  freeways s h a l l  a l so  be app l ied  t o  designs o f  
lower c lass  highways, such as an examination o f  the  
p r o j e c t  f o r  the  purpose o f  f i n d i n g  the best  roadside 
design a t  the  l e a s t  cost ,  reducing t h e  need f o r  guardrai 1, 
removal o f  channels from close p rox im i t y  t o  t h e  pavement, 

I e tc .  
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ROADSIDE DESIGNS - FREEWAYS AND ARTERIALS 

CUT SECT/ONS 
FREE W A  Y f  

Aded~un Widfh Less Thon 60 f ee t  
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SLOPE TREATMENT --FREEWAYS AND ART E RIALS 

Bench 

DEEP CUT /N SO/L 

SHALLOW CUT or LOW F / L L  
App/;cufion of fhese secf/ons sha// be vur/kd 
where necessary fo avo/a frequent 
chunges /i/ s/ope r a f b s  and fo rna/nfu/h 
r~U3'0n~b/& sfm/ghf s / d ~  d/;+che.S. 

/C: 

LOW F / L L  

$$ 4:/ .%ope may be used or, h/9h -speed 
rbads where nghf -of-way /s avo/7ab/e 
u /  /itt/e udd/%om/ cosf 

DEEP F / L L  

.%ope may be f/ofjer 17 excess 
mofer/o/ and nghf -of-woy ore 
ovai/ab/e of / i f  f/e cosf 



SPECIAL DESIGNS -- FREEWAYS AND ARTERlA LS 

ALTERNATE MED/A/V DESIGNS -- SEPARATE PROFILES 

/ - ----  

Zp of  rock 
p & e  Z:/ dope where depth of  rock  k?=-- IS /ess thon /6'0bove bench. 

DES/GNS FOR ROCK C U T S  E- 

\omit bench if s/ope of rock 
fore 15 / :/ or  /QSJ. 





- 

fla. 703  
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ROADSIDE DESIeNS -- TWO-LANE HIGHWAYS 

C U T  SECTIONS 
/:/ 9'6'' 

+?&> . . .  $ . A , .  .c...,.&..- <+- -- ffi 

LOW F/LL 

30' - F 

MEDIUM N L L  

# 4:/ S/ope moy be used on  hgh -speed 
roo+ where. cighf - of-woy /s avai/ub/e Bocks/ope may vary 
o f  //h'/e add/f /ono/  c o d .  

A 

DEEP F/LL 
Exceeds /6' 

Slope m a y  be P/ofhr if excess 
m o / e r / b /  a n d  n ~ h f  - o f - m y  a r e  
ovai/ab/e af //'ff/e c o d  

HIGHWAYS WITH DESIGN TRAFF/C LESS TNAN 1000 A D  T 
und Des/~n SpeedsLess thon SO MPn 

Sedion 40/ 

A 

Over 16' 

I I 
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(704) MEDIAN STANDARDS 

704.1 GENERAL 

A median i s  a  d e s i r a b l e  element on a l l  s t r e e t s  o r  roads w i t h  
f o u r  o r  more lanes and c l a s s i f i e d  as freeways o r  a r t e r i a l s .  
The p r i n c i p a l  f unc t i ons  o f  a  median a re  t o  p revent  
i n t e r f e r e n c e  o f  opposing t r a f f i c ,  t o  p rov ide  a  recovery area 
f o r  ou t -o f - con t ro l  veh ic les ,  t o  p rov ide  areas f o r  emergency 
s topp ing  and l e f t  t u r n  lanes and t o  minimize head l i gh t  g la re .  
A median should be h i g h l y  v i s i b l e  bo th  day and n i g h t  and i n  
d e f i n i t e  c o n t r a s t  t o  t he  roadway. 

704.2 WIDTH 

e leva t i ons  a r e  elements o f  t h e  o v e r a l l  design o f  a  d i v  
highway. 

.21 RURAL The d e s i r a b l e  median w i d t h  f o r  freeways 
fee t .  I n  areas w i t h  f l a t  o r  r o l l i n g  topography, 
minimum median w i d t h  s h a l l  be 40 f e e t ;  however. 

The w i d t h  o f  a  median i s  t he  d is tance between the  i n s i d e  edges 
o f  t he  pavement. Width depends upon the  type  o f  f a c i l i t y ,  
cos t ,  topography and r igh t -o f -way .  A constant  w i d t h  median 
i s  n o t  necessary and independent p r o f i l e s  may be used f o r  the  
two roadwa-ys. V a r i a t i o n  i n  t h e  median w i d t h  and roadway 

i ded 

i s  84 
t h e  
i n  

rugged t e r r a i n ,  narrower medians may be used. ' The 
d e s i r a b l e  median w id th  f o r  a r t e r i a l s  i s  60 f e e t .  

.22 URBAN The d e s i r a b l e  median w i d t h  f o r  freeways i s  
24 f e e t .  Narrower medians may be used f o r  lower classes 
o f  d i v i d e d  highways o r  i n  areas where t h e  r igh t -o f -way  
cos ts  would be excessive. 

704.3 TYPES 

Medians are  d i v i d e d  i n t o  types depending upon w i d t h  and 
t reatment  o f  t h e  median area and drainage arrangement. I n  
genera l ,  r a i s e d  o r  b a r r i e r  medians a re  app l i cab le  t o  urban 
areas, w h i l e  wide depressed medians apply  t o  r u r a l  areas. 

704.1 
Feb. 1978 

.31 RURAL Medians i n  r u r a l  areas are  normal ly  
depressed t o  a  swale i n  t h e  center  and cons t ruc ted  
w i t h o u t  curbs (see F igure  704- 1). 
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.32 URBAN There are  various types o f  medians 
app l icab le  t o  urban areas. The type selected depends 
on the t r a f f i c  volume, speed, degree o f  access and 
ava i lab le  r ight-of-way.  

(a) On major s t r e e t s  w i t h  numerous business dr ives ,  a 
median cons is t i ng  o f  an add i t i ona l  lane, s t r i p e d  
f o r  l e f t - t u r n  lanes i s  func t iona l .  

(b) The so l  i d  concrete median (see Standard 
Construct ion Drawing MC-6) may be used where an 
a1 1-paved sect ion  i s  appropr iate and where a wider 
median cannot be j u s t i f i e d .  

(c) Guardrai l  may be used i n  conjunct ion w i t h  the  
s o l i d  concrete median on freeways t h a t  do not  meet 
the  c r i t e r i a .  f o r  concrete median b a r r i e r .  See 
Figures 704-1 and 704-2. 

704.32 
Feb. 1978 

704.4 MEDIAN OPENINGS - See Section 607 
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MEDIAN DESIGNS -- RURAL FREEWAYS 4 ARTERIALS 

DEPRESSED MED/ANS 

t 
84' 
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PAVED BARRIER MEDIAN 

NOTES 
I n  /;eu oy fhe qouc/hg roqu/+emonfs of S fondud  Drow~hg MC-6, 

expansion ond cqfroct/on jb/nts shu// be provided, /i, f h  cqncrefe 
rned/on os requ/red hereon whenever guordro//  1.5 s,pec/f/ed 

I I 
0 0 C 

Confrocfion o/Ms she// cmform wifh defw//s shown on S/undord 
Drawing BP- .P, & BUS?, excepf fhof  ~ p o c / h g  d m / /  be 25.' Jo/nf 
open/+g she// no t  rx fend .be/ow ~urfroce of ghou/der  ,pov/ng. 

C/rcu/or o r  squore qoenlflw moy be cosf /n f i e  med/on pawng 
so fhof guor&o/;l pos/s mo be /hsto//ed / o t a ~  Mox/inum d/hm - 
a b n s  For openin s shoN A /Badbmeter o r  /B*s'squore. Remo/khg 
spuce s h / /  ba &d wi fh  /;3'gr0uf o r  C/OSS C concrefe. 

Po3f 
u 

LEGEND 
@ 3/0 5ubbose. 

@ 304 Aggregolt? Bose. 

@ 3 0 /  3. / fum/nous Aggregok Bose. 

Puved #ed/un.--* 

657' 
JOINT DETAIL AT GUARDRAIL POSTS 

@ 6/2 Concrete Med'on (See 3 o n d o r d  
Drow/ng M C  - 61 

NORMAL SECTION SUPERELEVATED SECTION 
LESS THAN .O54  

SUPERELEVATED SECTION 
.054 OR GREATER 

s/ope os povemenf 

PAVED SHOULDER DETAIL 
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(706) CURBS 

706.1 GENERAL 

The type o f  curb and i t s  l o c a t i o n  a f f e c t  d r i v e r  behavior 
pa t te rns  which, i n  t u r n ,  a f f e c t  t he  sa fe ty  and u t i l i t y  o f  a  
road o r  s t r e e t .  Curbs, o r  curbs and gu t te rs ,  a re  used 
main ly  i n  urban areas, b u t  occas iona l ly  a re  used i n  r u r a l  
areas. Fo l lowing are  var ious reasons f o r  j u s t i f y i n g  the  
use o f  curbs, o r  curbs and gu t te rs :  

(a) Where requ i red  f o r  drainage 

(b) Where needed f o r  channe l iza t ion ,  de l i nea t i on ,  
c o n t r o l  o f  access o r  o ther  means o f  improving 
t r a f f i c  f l o w  and sa fe ty .  

( c )  Where necessary because o f  c e r t a i n  r e s t r i c t i o n s ,  
such as, narrow median, no t  enough r igh t -o f -way 
f o r  d i tches ,  e t c .  

(d)  To c o n t r o l  pa rk ing  where appl i cab le .  

~ C I  706.2 TYPES AND USES 

There a r e  two general types o f  curbs; b a r r i e r  curbs and 
mountable curbs. B a r r i e r  curbs are r e l a t i v e l y  h igh  and 
steep-faced. Mountable curbs a re  des i y~ ied  so t h a t  
veh i c les  can cross them w i t h  va ry ing  degrees o f  ease. 

The curb sect ions d e t a i l e d  i n  Standard Construct ion 
Drawings BP-5 and BP-7 and as shown on F igure  706-1, a re  
approved types t o  be used as s t a t e d  below: 

Type 1  Curb (aspha l t  curb)  i s  used most ly  f o r  
temporary s i t u a t i o n s ;  such as channe l iz ing  
t r a f f i c ,  speci a1 d r a i  nage prob 1 ems, e t c .  

Type 2 Curb i s  6" h igh  and i s  considered 
mountable. It i s  w ide ly  used along pavement 
edges and i s  p r e f e r r e d  t o  Type 6  curb f o r  b e t t e r  
drainage design. 

Type 3 & Type 4 Curbs are 4" h igh  and are  
mountable. They a re  used f o r  channe l iz ing  
i s l ands  and occas iona l l y  along medians and 
pavement edges. Type 3 i s  p r e f e r r e d  f o r  
channe l iz ing  is lands ,  w i t h  the  g u t t e r  s loped a t  
t h e  same r a t e  as t h e  adjacent  pavement. 

Type 6  Curb i s  6" h igh  and i s  w ide l y  used i n  a1 1  
s i t u a t i o n s .  
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(e) Type 7 Curb i s  the  b a r r i e r  type and i s  used i n  
areas where i t  i s  essen t ia l  t h a t  t h e  t r a f f i c  i s  
con t ro l l ed ,  p a r t i c u l a r l y  t r u c k  t r a f f i c .  

( f )  Type 8 Curb i s  s i m i l a r  t o  the  Type 7 except i t  i s  
a free-standing curb w i t h  pavement on both  
sides. 

706.3 POSITION OF CURB 

.31 EDGE OF PAVEMENT Curbs a t  t he  edge o f  pavement 
have an e f f e c t  on t h e  l a t e r a l  placement of moving 
vehic les.  D r i ve rs  tend t o  shy away from them, 
there fore ,  a l l  curbs should be o f f s e t  a t  l e a s t  one 
f o o t  and p re fe rab ly  two f e e t  from the  edge o f  t he  
t r a f f i c  lane. Where curb and g u t t e r  i s  used, t h e  
standard g u t t e r  w id th  i s  two f e e t .  See Figures 706- 
2(a&b). 

.32 PAVED SHOULDERS Curbs s h a l l  be o f f s e t  from the  
pavement edge so t h a t  no p a r t  o f  t he  curb encroaches 
w i t h i n  t h e  normal paved shoulder along through roads. 
For p o s i t i o n  o f  curbs on ramps see Figure 706-2(d). 

.33 NON-CURBED MAINLINES Where there  i s  no curb on 
t h e  main l ine,  t h e  i n t e r s e c t i n g  roads and d r i ves  s h a l l  
have no curb located c l o s e r  t o  t h e  main l ine  edge o f  
pavement than 8 fee t ,  o r  t h e  shoulder width, 
whichever i s  greater .  

706.4 CURB DESIGN DETAILS 

A l l  dimensions are t o  the  p o i n t  where the  face o f  curb 
i ntersec t  s t h e  pavement. 

The t r a n s i t i o n  i n  t h e  he igh t  o f  curb s h a l l  be made i n  a 
d is tance o f  10 f e e t  t o  a zero i nch  he ight .  See Figure 706- 
2(c). 1.f t h e  curb i s  f l a r e d  ho r i zon ta l  l y ,  i t  should be 

. o f f s e t  3 f o o t  minimum, o r  t o  the  outs ide  edge o f  the  paved 
shoulder. See Figure 706-2(d). 

b r l  



Fig. 7 0 6 -  1 

TYPE 2 

TYPE 3 

T Y P E  7 

TYPE 6 

TYPE 1 
C U R B  TYPES 

FIGURE 706- I 

TYPE 4 

TYPE 8 
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(b) CURB GUTTER SECT/ON 

SPECIAL DEZWLS 
FIGURE 706-2  



Ohio D.O.T. 
LOCATION & DESIGN MANUAL 

(708) EROSION CONTROL AT BRIDGE ENDS 

708.1 GENERAL 

For t h e  purpose o f  reduc ing  problems of e ros ion  i n  t he  
v i c i n i t y  o f  b r i dge  ends, d e t a i l s  as shown on Standard 
Const ruc t ion  Drawing MC-7 s h a l l  be fo l lowed.  

708.2 CORNER CONE 

I t em 667, Seeding and Ju te  M a t t i n g  o r  I t em 668, Seeding and 
E x c e l s i o r  M a t t i n g  s h a l l  be p laced on a l l  b r i dge  approach 
embankment corner  cones, beginning a t  t he  edge o f  t h e  
crushed aggregate o r  concrete s lope p r o t e c t i o n .  

708.3 SODDED FLUME 

I tem 660, Reinforced Sodding s h a l l  be used t o  p rov ide  a  
sodded flume, per  MC-7, a t  t h e  end o f  t h e  26 f o o t  l o n g  curb 
a t  each b r i d g e  corner ;  except none i s  requ i red  where t h e  

* roadway embankment s lope i s  6: 1  o r  f l a t t e r ,  such as i n  t h e  
median o f  a  d i v i d e d  highway. Sodded flumes a re  n o t  
requ i  red  w i t h  curbed approach roadways. 

708.1 
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A sodded f lume may be s p e c i f i e d  on the  p l a n  near t h e  end o f  
uncurbed br idges  i f  t h e  designer  determines t h i s  e ros ion  
p r o t e c t i o n  i s  needed. Use i n  such l o c a t i o n s  w i l l  u s u a l l y  
be i n i t i a t e d  by t h e  b r i dge  designer.  

b r l  




