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(601) SIGHT DISTANCE 

601.1 GENERAL 

A p r ima ry  f e a t u r e  i n  des ign o f  a  highway i s  t h e  arrangement 
o f  t h e  geometr ic  elements so t h a t  t h e r e  i s  s i g h t  d i s t ance  
adequate f o r  safe and e f f i c i e n t  opera t ion .  The t h r e e  most 
impo r tan t  s i g h t  d i s t ance  cons ide ra t i ons  are: d i s t ance  
r e q u i r e d  f o r  s topping,  d i s t ance  r e q u i r e d  f o r  ope ra t i on  a t  
i n t e r s e c t i o n s  and d i s tance  r e q u i r e d  f o r  pass ing  over taken 
veh i c l es .  

Stopping S i g h t  Dis tance (SSD) i s  t h e  d i s tance  a  m o t o r i s t  
must be ab le  t o  see ahead so t h a t  he w i l l  be ab le  t o  s top  
from a  g i ven  speed, s h o r t  o f  an obs t ruc t i on .  

I n t e r s e c t i o n  S i g h t  Dis tance ( I S D )  i s  t h e  d i s tance  a  
m o t o r i s t  must be ab le  t o  see o t h e r  t r a f f i c  o p e r a t i n g  on t he  
i n t e r s e c t e d  highway so t h a t  he can e n t e r  o r  c ross  t h e  
highway sa fe l y .  

Passing s i g h t  d i s t ance  (PSD) i s  t h e  d i s tance  a  m o t o r i s t  
P must be ab le  t o  observe oncoming t r a f f i c  on a  two- lane, 

two-way road  so t h a t  he can pass an over taken v e h i c l e  
sa fe ly .  D e t a i l s  r ega rd ing  SSD and PSD can be found i n  t h e  
AASHTO p u b l i c a t i o n s  "A P o l i c y  on Design o f  Urban Highways 
and A r t e r i a l  S t ree t s "  (Red Book) and "A P o l i c y  on 
Geometric Design o f  Rural  Highways" (B lue Book). 

601.2 STOPPING SIGHT DISTANCE (SSD) 

T h i s  d i s t ance  i nc l udes  t h e  d r i v e r s  p e r c e p t i o n - r e a c t i o n  
d i s tance  and t h e  d i s tance  t r a v e l l e d  w h i l e  t h e  brakes a re  
a p p l i e d  on wet pavement. The t o t a l  d i s t ance  t r a v e l l e d  
v a r i e s  w i t h  t h e  i n i t i a l  speed. Two i n i t i a l  speed 
c o n d i t i o n s  a re  assumed f o r  de te rmin ing  t h e  d i s tance  needed 
t o  stop. One speed c o n d i t i o n  assumes t h a t  ca rs  opera te  a t  
reduced speeds d u r i n g  wet pavement c o n d i t i o n s .  The 
d i s tances  computed under t h i s  c o n d i t i o n  a re  r e f e r r e d  t o  as 
Minimum Stopping S i g h t  D is tance  (MSSD). The o t h e r  speed 
c o n d i t i o n  assumes no speed r e d u c t i o n  d u r i n g  wet pavement 
c o n d i t i o n s  and t h e  d is tances  computed under t h i s  c o n d i t i o n  
a r e  r e f e r r e d  t o  as Des i rab le  Stopping S i g h t  Dis tance 
(DSSD). 

Table 601-1 l i s t s  t h e  va r i ous  d.istances needed t o  s top  a  
v e h i c l e  f rom a  g i ven  des ign speed f o r  b o t h  DSSD and MSSD. 

P The des igner  should a t tempt  t o  p rov ide  t h e  d is tances  
1  i s t e d  i n  t h e  DSSD column whenever poss ib l e ,  espec ia l  l y  
f o r  freeway design, and use t h e  MSSD column o n l y  under 
r e s t r i c t i v e  des ign c o n d i t i o n s  such as low budget salvage 
p r o j e c t s .  

601.1 
Feb. 1978 
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.21 SSD CREST VERTICAL CURVES Shown i n  Figures 601-1, 
2, 3 and 4 a re  cha r t s  showing t h e  requ i red  l e n g t h  o f  
v e r t i c a l  curve depending on A (a lgebra ic  d i f f e r e n c e  o f  
grades i n  percent).  For each of the  design speeds, a 
1 i n e  f o r  determin ing t h e  l eng th  of c r e s t  v e r t i c a l  curve 
f o r  MSSD and DSSD f o r  a g iven A are presented. When A 
exceeds the  range o f  the  cha r t ,  t h e  l e n g t h  o f  v e r t i c a l  
curve can be found by m u l t i p l y i n g  A t imes the  K f a c t o r  
f o r  t h e  s i g h t  d is tance c o n d i t i o n  being provided. 

The l eng th  o f  these curves were ca l cu la ted  us ing  the  
AASHTO c r i t e r i a  o f  he igh t  o f  eye a t  3.75' and he igh t  o f  
o b j e c t  o f  0.5 ' .  Using t h i s  he igh t  c r i t e r i a ,  (S) t he  
s i g h t  d is tance,  can be found f o r  any l eng th  (L) and 
a lgeb ra i c  d i f f e r e n c e  i n  grade (A)  by t h e  f o l l o w i n g  two 
f ormul as. 

.211 RAMP TERMINAL ON CREST VERTICAL CURVES Where an 
e x i t  ramp o r  d i ve rg ing  roadway te rmina l  i s  loca ted  on a 
c r e s t  v e r t i c a l  curve, s i g h t  d is tance t o  the  pavement 
sur face i s  r e s t r i c t e d  by the  curve. I n  areas such as 
t h i s  t he  s i g h t  d is tance t o  the  te rmina l  nose needs t o  be 
as l ong  as feas ib le .  A minimum s i g h t  d is tance o f  1,000 
fee t ,  measured from t h e  d r i v e r ' s  eye he igh t  o f  3.75' t o  
t h e  road surface, i s  des i rab le .  It may be imprac t i ca l  
t o  design c r e s t  v e r t i c a l  curves t o  p rov ide  t h e  above 
1,000' s i g h t  d is tance.  However, DSSD s h a l l  be 
considered as t h e  minimum a1 lowable main1 i n e  s i g h t  
d is tance design i n  t he  area o f  these te rmina ls .  

.22 LENGTH OF CREST VERTICAL CURVES The designer 
should always use the  DSSD 1 i ne o f  Figures 601 ,1, 2, 3, 
4 and 5 t o  determine t h e  proper  l eng th  o f  v e r t i c a l  
curve. Whenever t h i s  l eng th  cannot be provided, a 
statement must be submitted t h a t  conta ins an 
exp lanat ion  o f  why t h i s  curve cannot be longer,  and why 
t h e  designer f e e l s  i t  i s  no t  necessary o r  f e a s i b l e  t o  
p rov ide  t h e  DSSD length.  These statements must be 
fu rn ished and accompany any p r o f i l e  submissions i n  t he  
Pre l  i m i  nary Development Phase. 

-23 MSSD TO PAVEMENT SURFACE Shown o n s t h e  upper p a r t  
o f  F igure  601-4 i s  a c h a r t  o f  MSSD t o  pavement sur face 
f o r  several  design speeds. These cha r t s  a re  used t o  
check a v a i l a b l e  s i g h t  d is tance t o  pavement markings, 
such as stop bars a t  i n t e r s e c t i o n ,  601-4 can be used t o  
determine the  a v a i l a b l e  s i g h t  d is tance f o r  any L and A 
combination. 
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-24  SAG VERTICAL CURVES For sag v e r t i c a l  curves the  
pr imary design c r i t e r i a  i s  SSD. Fur ther ,  SSD i s  
app l i ed  f o r  n i g h t  cond i t i ons  where the  on l y  
i 1 lumi n a t i o n  i s  prov ided by the  veh ic les  head1 igh ts .  
The design c r i t e r i a  assumes head l i gh t  he igh t  o fo2  f e e t  
and an upward divergence o f  t he  l i g h t  beam o f  1  . The 
p o i n t  where the  1  i g h t  beam s t r i k e s  the  pavement i s  
regarded as the  a v a i l a b l e  s i g h t  distance. 

.241 MSSD AND DSSD AT SAG VERTICAL CURVES F igure  601-5 
shows both  MSSD AND DSSD f o r  design speeds from 30 MPH 
t o  80 MPH. For values o f  A, ou ts ide  the  range o f  the  
cha r t ,  t he  appropr ia te  l eng th  o f  sag v e r t i c a l  curve can 
be found by m u l t i p l y i n g  A t imes the  K f a c t o r  f o r  t he  
s i g h t  d is tance c o n d i t i o n  be ing  provided. 

.25 COMFORT SAG VERTICAL CURVES Another design 
c r i t e r i a  f o r  sag v e r t i c a l  curves i s  comfort .  The 
l eng th  o f  a  curve, determined by t h i s  c r i t e r i a ,  r e l a t e s  
t o  acce le ra t i on  fo rces  t h a t  makes d r i v i n g  a  sag 
v e r t i c a l  curve uncomfortable i f  the  r a t e  o f  s lope 
change i s  t oo  rap id .  Lengths o f  sag v e r t i c a l  curves 
t h a t  a re  comfor table t o  most mo to r i s t s  a re  
approximately 75% o f  t he  l eng th  requ i red  f o r  MSSD. Sag 
v e r t i c a l  curves designed t o  comfor t  c r i t e r i a  should 
on l y  be used i n  areas where highway l i g h t i n g  i s  
present ,  as the  head l igh ts  o f  t he  veh ic le  w i l l  no t  
p rov ide  the  i l l u m i n a t i o n  needed f o r  SSD on these sag 
v e r t i c a l  curves. Extreme cau t i on  should be exerc ised 
by the  designer i n  us ing sag v e r t i c a l  curves based on 
comfor t  c r i t e r i a  because a  motor , i s t ' s  61ght 
d is tance decreases du r ing  inclement weather cond i t i ons  
and highway l i g h t i n g  m e y  f a i  1 due  t o  1 i g h t n i n g ,  
wind, r a i n ,  s l e e t ,  e t c .  

.26 HORIZONTAL CURVES The s i g h t  d is tance on 
h o r i z o n t a l  curves may be obs t ruc ted  by ob jec ts  on the  
i n s i d e  o f  a  curve, such as br idge p i e r s ,  b u i l d i n g s ,  
median b a r r i e r s ,  c u t  slopes, e tc .  F igure 601-6 shows 
t h e  r e l a t i o n  o f  s i g h t  d is tance,  ho r i zon ta l  curve, and 
o b s t r u c t i o n  o f f s e t .  I n  us ing  t h i s  f i g u r e ,  t he  designer 
en te rs  the  f i g u r e  us ing t h e  des i red  design speed (note 
speed on l e f t  o f  f i g u r e  are  f o r  DSSD, and on r i g h t  f o r  
MSSD) and the  degree o f  curve o r  radius.  Where these 
two l i n e s  i n t e r s e c t ,  t he  d is tance t o  the  o b s t r u c t i o n  
may be read from the  curved 1  i nes. 

.261 CUT SLOPE OBSTRUCTIONS This type o f  o b s t r u c t i o n  
requ i res  spec ia l  a t t e n t i o n  i n  t h a t  vegeta t ion  on the  
c u t  slope w i l l  be t h e  obs t ruc t i on .  For design, i t  i s  
recommended t h a t  a  2 ft. h e i g h t  o f  vegeta t ion  be used 
f o r  a1 1  c u t  slopes. 

601.24 
Feb. 1978 
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601.3 INTERSECTION SIGHT DISTANCE (ISD) 

When a m o t o r i s t  a t tempts t o  e n t e r  o r  cross a highway, he 
must be ab le  t o  observe t h e  t r a f f i c  a t  a d i s tance  t h a t  w i l l  
a l l o w  him t o  make h i s  des i red  movement sa fe l y .  The 
d i s tance  r e q u i r e d  v a r i e s  w i t h  t h e  speed of t h e  t r a f f i c  on 
the  highway about t o  be en tered  o r  crossed. Table 601-1 
l i s t s  t h e  d is tances requ i red  f o r  t h e  var ious  design 
speeds. 

.31 ISD CREST VERTICAL CURVES Also shown on F igure  
601-1, 2, 3 and 4 a re  l i n e s  f o r  ISD curve length.  The 
l e n g t h  o f  these curves was computed us ing  t h e  h e i g h t  o f  
eye as 3.75' and he igh t  o f  o b j e c t  ( veh i c le )  as 4.5' .  I f  
a road o r  d r i v e  i n t e r s e c t i o n  occurs on o r  near a c r e s t  
v e r t i c a l  curve, t h e  l e n g t h  o f  curve should be a t  l e a s t  
as long  as i n d i c a t e d  by t h e  ISD l i n e .  Using t h e  above 
h e i g h t  c r i t e r i a ,  S can be found by us ing  t h e  f o l l o w i n g  
two formulas. 

S<L than S =43295 L/A 
S>L than S = L/2 + l647.5/A 

I n  some areas, t h e  s i g h t  d is tance wi 11 be 1 i m i t e d  due t o  
p r o j e c t i o n s  above t h e  pavement sur face,  such as r a i s e d  
medians, curb and sidewalks. An i l l u s t r a t i o n  o f  t h i s  
type  o f  o b s t r u c t i o n  i s  shown i n  F igure  601-7, diagram 
B, where t h e  l e f t  s i g h t  d is tance i s  l i m i t e d  by a s a f e t y  
curb  on a s t r u c t u r e .  To p rov ide  f o r  these r a i s e d  
p r o j e c t i o n s  i n  t h e  l i n e  o f  s i g h t ,  t h e  i n d i c a t e d  
v e r t i c a l  curve l e n g t h  should be increased 30%. For  
example, L ( cha r t )  x 1.3 = L (curbed). 

.32 HORIZONTAL ISD The h o r i z o n t a l  c o n t r o l s  f o r  ISD are 
a p p l i e d  as shown i n  F igure  601-7. The d r i v e r  o f  t he  
w a i t i n g  v e h i c l e  i s  assumed t o  be 15 ft. o f f  o f  t h e  
through road edge o f  pavement. The moving v e h i c l e  on 
t h e  through road i s  assumed t o  be 6 ft. from the  edge o f  
pavement. The design speed o f  t h e  through road i s  used 
t o  s e l e c t  t h e  app rop r i a te  ISD l e n g t h  shown i n  Table 
601-1 and a l so  i n  Table A of F igure  601-7. 

.321 TANGENT THROUGH ROAD When t h e  through road i s  on 
tangent,  t h e  d i s tance  t h e  w a i t i n g  v e h i c l e  a t  t h e  
i n t e r s e c t i o n  must be from an o b s t r u c t i o n  f o r  var ious  
d is tances  from t h e  pavement, and f o r  var ious  design 
speeds, i s  p rov ided by Table A. For  instance,  i f  the  
parapet  o f  a s t r u c t u r e  i s  l oca ted  10 ft. o f f  t h e  edge o f  
pavement and t h e  design speed i s  60 m i l es  p e r  hour, the  
i n t e r s e c t i o n  must be l oca ted  so t h a t  t h e  w a i t i n g  
v e h i c l e  i s  185 ft. from t h e  end o f  t h e  s t ruc tu re .  

.322 CURVED THROUGH ROAD Where the  through road i s  on 
c u r v i n g  h o r i z o n t a l  a1 ignment a t  an i n t e r s e c t i o n  o r  near 
t h e  i n t e r s e c t i o n ,  a g raph ic  s o l u t i o n  i s  requ i red .  I n  
t h i s  case, t h e  ISD d is tance from Table A o f  F igure  601-7 
i s  used d i r e c t l y .  
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.33 GUARD RAIL When the  i n t e r s e c t i o n  i s  l o c a t e d  on a 
c r e s t  v e r t i c a l  cu rve  o f  t h e  th rough road, t h e  guard 
r a i l  must be o f f s e t  15 ft. as shown i n  Diagram C o f  
F i gu re  601-7. To r e t u r n  t h e  guard r a i l  t o  i t s  normal 
l o c a t i o n ,  t h e  a p p r o p r i a t e  f l a r e  r a t i o  f o r  t h e  des ign 
speed can be found i n  Table A. 

.34 SPECIAL CONSIDERATIONS When, because o f  r i g h t - o f -  
way o r  o t h e r  v a l i d  cons ide ra t i ons ,  t he  c o s t  o f  des ign  
cou ld  be s u b s t a n t i a l l y  reduced, t h e  va lues f o r  
i n t e r s e c t i o n  s i g h t  d i s t ance  shown i n  Table A may be 
reduced up t o  15%. Each s i t u a t i o n ,  however, should be 
i n d i v i d u a l l y  j u s t i f i e d .  

601.4 PASSING SIGHT DISTANCE (PSD) 

Table 601-1 l i s t s  t h e  d i s t a n c e  r e q u i r e d  f o r  pass ing  an 
over taken v e h i c l e  a t  va r i ous  des ign speeds. These d i s -  
tances a r e  a p p l i c a b l e  t o  two- lane roads. on ly .  I t  i s  
impo r tan t  t o  p rov ide  pass ing  s i g h t  d i s t ance  f o r  much 
l onge r  l eng ths  than  these d is tances  whenever f e a s i b l e ,  as 
one oncoming c a r  can e l i m i n a t e  t h e  o p p o r t u n i t y  t o  pass f o r  
a  very  l o n g  d is tance .  

.41 PSD CREST VERTICAL CURVE The l i n e  des ignated PSD 
on F igu re  601-1, 2, 3  and 4 i s  t he  1 i n e  used t o  p rov ide  
pass ing  s i g h t  d i s t ance  on two-lane, two-way highways. 
The h e i g h t  o f  eye i s  3.75 feet.  and h e i g h t  o f  o b j e c t  i s  
4.5 f e e t .  S can be found by us ing  t h e  f o l l o w i n g  two 
formulas.  

S<L than  S =7/3295 L/A 
S>L than  S = L/2 + 1647.5/A 

b r l  

Table 601-1 

Design 
Speed 

80 
70 
6 0 
5 0 
4 5 
4 0 
30 

I n t e r s e c t i o n  
S i g h t  D is tance  - 

900 
775 
650 
575 
525 
375 

Passing S i g h t  
D i stance 

2700 
2500 
21 00 
1800 
1700 
1500 
1100 

Stopping S i g h t  Dis tance 
Des i rab le  (DSSD) 

1050 
850 
650 
450 
375 
300 
200 

Minimum (MSSD) 
750 
600 
475 
350 
31 5 
275 
200 
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MSSB DSSb I S 0  )$ID 
Height of Object 6" 6" 4.5' 4.5' 
Height of Ey@ 3 . 7 5 '  3 . 7 9 '  3 . 7 5 '  3.75' 

8 00 1000 

LENGTH (L )  IN FEET 

30 MPH 

Figure 601- I 



REST RTICAL 

YSSD 88 ISD PSD 
Height of  Object 6" 6 I' 4. 5'  4.5' S > L  841, --- 
Height of Eya 3.75' 3.75' 3.76' 3.75' 

Figure 601 - 2 
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Height of Object 6 " 6" 4.6' 4.6' 
Heipht of Eye 3,76'  3.75'  3.75' 3.78' 

Figure 601- 3 
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Figure 601 - 4 



LENGTH (L) IN FEET 

3.5L + + 1 2 , 2 5 ~ *  + 1600 AL 
S< L ,  then S = 

2 A  

L A  + 400 
S > L ,  then S =  

2 A - 3 . 5  

Height of object = 0" 

L E M T H  (L) IN FEET 
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Fe b.  197E 

TYPICAL INTERSECTION SIGHT DISTANCE CONDITIONS 

I SD I S D  * * 
(INTERSECTION SIGHT DISTANCE) I f 

DIAGRAM A - HORIZONTAL COMPONENTS 

Height of eye = 3 .75 '  
Height of Vehicle = 4.5' ------- 

-z 

ISD (INTERSECTION SIGHT DISTANCE) I S D  * 7 - 
WITH BRIDGE CURB AS OBSTRUCTION WITH PAVEMENT SURFACE AS OBSTRUCTION. 
INCREASE L BY 3 0 %  SEE SEC. 601.31. 

DIAGRAM B - VERTICAL COMPONENTS 

_t I - 

FLARE RATIO AS FLARE RATIO AS 
SHOWN IN  TABLE A. SHOWN IN TABLE A. 

DIAGRAM C - WAITING VEHICLE 

I TABLE A I 
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(602) SUPERELEVATION 

602.1 GENERAL 

The supere leva t ion  ra tes ,  t r a n s i t i o n s  and s p i r a l  t reatment  
f o r  r u r a l  and urban highways a re  d e t a i l e d  herein. For 
supere leva t ion  ra tes ,  t r a n s i t i o n  and s p i r a l  t reatment  o f  
in terchange ramps see Sec t ion  500. 

602.2 SUPERELEVATION RATE 

Pavement supere leva t ion  r a t e s  f o r  h o r i z o n t a l  curves are as 
shown i n  Tables 602-1, Table 602-2. 

The r a t e s  i n  Table 602-1 app ly  t o  a l l  r u r a l  highways and 
urban freeways. These r a t e s  were c a l c u l a t e d  by us ing  the  
formula shown i n  t h e  lower r i g h t  corner  o f  the t a b l e .  
Supere levat ion r a t e s  f o r  speeds and curves n o t  l i s t e d  i n  
t h e  t a b l e  may be i n t e r p o l a t e d  o r  obta ined d . i r e c t l y  f rom 
t h e  formula. 

The r a t e s  shown i n  Table 602-2 apply  t o  urban s t r e e t s  o the r  
than freeways. These r a t e s  a re  a l s o  app l i cab le  f o r  
supere leva t ing  temporary roadways f o r  maintenance o f  
t r a f f i c .  

602.3 TRANSITIONS 

.31 METHOD The t r a n s i t i o n  from the  normal crown 
pavement o f  the  tangent  a1 ignment t o  t h e  superelevated 
pavement o f  t he  h o r i z o n t a l  curve w i l l  be as shown on 
F igure  602-1. Normal l y  t h e  cen te r  f i g u r e ,  "Pavement 
Revolved About I nne r  Edge", w i l l  be used f o r  t he  
t r a n s i t i o n .  The f i g u r e  t i t l e d  "Pavement Rev01 ved About 
Outside Edge" i s  used on d i v i d e d  highways so t h a t  t he  
median drainage i s  n o t  a f f e c t e d  by t h e  curve 
supere levat ion.  The f i g u r e  t i t l e d  "Pavement Revolved 
About Center l ine"  may be used i n  areas where a  sho r te r  
t r a n s i t i o n  l e n g t h  i s  desi red,  b u t  care should be 
exerc ised  i n  us ing  t h i s  method as road s ide  d i t c h  
design i s  o f t e n  adversely  a f f e c t e d  i n  areas where the  
p r o f i l e  grade i s  r e l a t i v e l y  f l a t .  

Shown schemat ica l l y  on F igure  602-2 a re  t reatments o f  
supere leva t ion  f o r  two commonly o c c u r r i n g  d i v i d e d  
highway curve cond i t i ons .  The f o u r  c ross  sec t ions  
shown f o r  each d i v i d e d  highway r e l a t e  i n  l o c a t i o n  t o  
t h e  f o u r  cross sec t i ons  shown on F igure  602-1. 
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.32  TRANSITION LENGTH I n  Table 602-1, l eng ths  o f  
t r a n s i t i o n  a r e  l i s t e d  f o r  t h e  most o f t e n  used method o f  
t r a n s i t i o n ,  "Pavement Revolved About I n n e r  ( o r  Outer)  
Edge". The l e n g t h  o f  t r a n s i t i o n  (See "L" F i g u r e  602-1) 
shown i n  t h e  t a b l e  i s  based on two-lane pavement w i d t h  
and does n o t  i n c l u d e  crown removal. Where t h e  pavement 
w i d t h  i s  w ider  than  two-lanes, t h e  t r a n s i t i o n  l e n g t h  
s h a l l  be determined upon t h e  b a s i s  o f  a  s lope  between 
supere leva ted  and normal edge o f  pavement o f  1:200 f o r  
des ign  speeds o f  50 mph and over ,  and 1:175 f o r  des ign 
speeds l ess  than  50 mph. 

602.4 SPIRALS 

S p i r a l s  w i  11 be used on a1 1  curves hav ing  a  degree o f  cu rve  
equal t o  10-30' o r  over  f o r  des ign speeds o f  50 mph and 
over.  The l e n g t h  o f  t h e  s p i r a l  w i l l  be equal t o  o r  g r e a t e r  
than  t h e  pavement t r a n s i t i o n  l e n g t h  (L),  see F i g u r e  602-1. 
Where s p i r a l s  a r e  n o t  used t h e  t r a n s i t i o n  w i l l  be l o c a t e d  
so t h a t  one h a l f  o f  t h e  r e q u i r e d  supe re leva t i on  r a t e  w i l l  
occur  a t  t h e  PC o r  PT o f  t h e  curve. 

F 602.5 PAVEMENT WIDENING 

Pavement widening w i l l  n o t  be r e q u i r e d  on pavements 24'  o r  
more i n  w id th .  Curve w iden ing  should be p l aced  on t h e  
i n s i d e  edge o f  t h e  curve  and should beg in  a t  t h e  T.S. and 
reach maximum w i d t h  a t  t h e  S . C .  I n t e rmed ia te  p o i n t s  s h a l l  
be widened p r o p o r t i o n a l l y  t o  t h e  d i s tance  f rom t h e  T.S. 
The l o n g i t u d i n a l  c e n t e r  j o i n t  s h a l l  be p l aced  equal 
d i s t ance  f rom t h e  pavement edges. 

602.6 PROFI LES AND ELEVATIONS 

Pavement edge p r o f i l e s  s h a l l  be p l o t t e d  t o  a  d i s t o r t e d  
sca le  w i t h i n  t h e  l i m i t s  o f  t h e  t r a n s i t i o n  as a  check 
a g a i n s t  c a l c u l a t i o n s  and 1  o c a t i o n  o f  dra inage b a s i n  and 
ad justments  made where necessary. These curves p l o t t e d  t o  
an exaggerated sca le  should be a v a i l a b l e  on reques t  d u r i n g  
t h e  rev iew  o f  t h e  F. & 0. C. submission. Specia l  c a r e  s h a l l  
be used i n  de te rm in ing  edge e l e v a t i o n s  i n  a  t r a n s i t i o n  
area when t h e  p r o f i l e  grade i s  on a  v e r t i c a l  curve.  

602. 7 PROFI LE GRADE 

The combinat ion o f  p r o f i l e  grade and supe re leva t i on  r a t e  
f rom Tab le  602-1 can r e s u l t  i n  t h e  pavement su r f ace  hav ing  - a s lope  s teep enough t o  cause t r a f f i c  o p e r a t i o n  problems 
i n  snow o r  i c y  c o n d i t i o n s .  There fo re ,  on p r o f i l e  grades 3% 
o r  g r e a t e r ,  t h e  supe re leva t i on  s h a l l  n o t  exceed 0.06 
f t / f t .  The cu rva tu re  l i s t e d  below can be used w i t h  0.06 
f t / f t  supere leva t ion .  The maximum c u r v a t u r e  1  i s t e d  does 
n o t  exceed t h e  normal s i d e  f r i c t i o n  f a c t o r s  p e r m i t t e d  w i t h  
t h e  g i v e n  des ign  speed. 

602.4 
Feb. 1978 
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PROFILE GRADES 3% OR GREATER 
0.06 f t / f t  Superel eva t i on  

Design Speed Curvature 

602.7a m 
Feb. 1978 

RLH: b r l  





Fig. 602-1 





ROADWAYS U S E D  FOR THE MAINTENANCE OF T R A F F I C  

NC = Normal C r o w n  

URBAN HIGHWAYS OTHER TIWM FREEWAYS AND TEMPORARY I 

S 

- - 

- 

- 

- 

- 

- 

- 
- RC = R e m o v e  C r o w n  ( C o n t i n o u s  s l o p e  across entire p a v e m e n t  u sua l ly  3/16 in .  p e r  f t . )  I h) 
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(607) U-TURN MEDIAN OPENINGS 

607.1 PURPOSE 

U-turn median openings shall be provided on freeways with 
non-barrier medians where needed for proper operation of 
police and emergency vehicles, and equipment engaged in 
physical maintenance, traffic service, and snow and ice 
control. 

607.2 LOCATION 

Crossings shall be located at a point approximately 1,000 
feet beyond the end of each interchange speed change lane. 
Where the spacing of interchange crossings would be more 
than about 3 miles. crossings shall be provided at 
favorable locations such that intermediate spacings will 
be about equal in length but not in excess of about 3 
miles. Each crossing shall be located to fit the median 
drainage pattern and each should be located immediately 
downstream from a catch basin or upon a crest. Crossings 
shall be located so that visibility is unrestricted by 
structures, vertical curves or horizontal curves. 
Crossings should also be located at maintenance borders, 
District borders and State 1 ines. 

607.3 DESIGN DETAILS 

Crossings shall be constructed as shown on Figure 607-1 
which indicates geometric features applicable to the 
design of crossings located in medians of widths ranging 
from 40 to 84 feet. ' Turning radii shall be modified 
proportionately for medians of varying widths. Tapers 
shall be 200 feet in length for all median widths. Profile 
grade line shall normally be an extension of the cross 
slope of the shoulder paving, rounded at the lowest point. 

607.1 
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