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CHAPTER 20
DESIGNATION OF HIGHWAY
ROUTES

Topic 21 - Highway Route
Numbers

Index 21.1 - Legislative Route Numbers
and Descriptions

The Legidature designates all State highway
routes and assigns route numbers. The de-
scription and number of each route are contained
in Chapter 2, Article 3 of the Streets and
Highways Code. These route numbers are used
for all administrative purposes.

The Legidature has stated its intent that the
routes of the State Highway System serve the
State's heavily traveled rural and urban corri-
dors, that they connect the communities and
regions of the State, and that they serve the
State's economy by connecting centers of com-
merce, industry, agriculture, minera wealth,
and recresation.

A legidative route description generdly runs
south to north or west to east. To the extent
possible, the number used on each route's guide
signsisthe same as the legidlatively designated
route number.

A specific location on any State highway is
described by its kilometer post designation
(formerly known as post miles). Kilometer
posts (KP) start at the west or south county line
and end at the east or north county line. Until
the corporate database is complete, kilometer
posts are determined by soft converting the post
mile data. The conversion will be made by
multiplying the post miles by 1.6093. All
equations, prefixes and suffixes shall be
retained. Post mile information is availablein
the State Highway Log and on post mile maps
distributed by the Office of Office Engineer.

21.2 Sign Route Numbers

Each route in the State Highway System is
given a unique number for identification and
signed with distinctive numbered Interstate,
U.S. or California State route shields to guide
public travel. Route numbers used on one
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system are not duplicated on another system.
Odd numbered routes are generally south to
north and even numbered routes are generally
west to east.

(1) Interstate and Defense Highways. The
Interstate System is a network of freeways
of national importance, created by Congress
and constructed with Federal-aid Interstate
System funds. Routes in the system are
signed with the Interstate route shields (See
Index 42.2 and Figure 21.1). Routes in
one or two-digit numbers are north-south or
east-west through routes. Routes in three-
digit numbers, the first of which isodd, are
interstate spur routes. For example, 1-110is
a spur route off of 1-10. Routes in three-
digit numbers, the first of whichis even, are
loops through or belt routes around cities.
[-805 in San Diego is an example of aloop
off of 1-5. The numbering of Interstate
routes was developed by AASHTO with
concurrence by the states.

Renumbering of Interstate routes requires
the approval of AASHTO to assure
conformity with established numbering
procedures. Such revisions aso are a
system action that must be approved by the
Federal Highway Administrator.

The Transportation Systems Information
Program is responsible for processing
requests for changes to the system to
AASHTO and FHWA for their
consideration.

(2) United States Numbered Routes.  United
States Numbered Routes are a network of
State highways of statewide and national
importance.  These highways can be
conventional roadways or freeways.

The establishment of a U.S. number as a
guide for interstate travel over certain roads
has no connection with Federal control, any
Federal-aid System, or Federal construction
financing. The Executive Committee of
AASHTO, with the concurrence of the
states, has full authority for numbering U.S.
routes.

The Trangportation Systems Information
Program is responsible for processing
requests for numbering U.S. routes to
AASHTO for their consideration.
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201.4 Stopping Sight Distance at
Grade Crests

Figure 201.4 and Tables 201.4A & B show the
relationship among length of vertical curve, de-
sign speed, and algebraic difference in grades.
Any one factor can be determined when the
other two are known.

201.5 Stopping Sight Distance at
Grade Sags

From the formulasin Figure 201.5, the min-
imum length of vertical curve which provides
headlight sight distance in grade sags for agiven
design speed can be obtained. When the
stopping sight distance and agebraic grade
difference are known, Table 201.5A givesthe
curve length. When the curve length and
algebraic grade difference are known, Table
201.5B givesthe sight distance.

If headlight sight distanceis not obtainable at
grade sags, lighting may be considered. The
Project Development Coordinator and the
Traffic Liaison Engineer shall be contacted to
review proposed grade sag lighting to determine
if such useis appropriate.

201.6 Stopping Sight Distance on
Horizontal Curves

Where an object off the pavement such as a
bridge pier, building, cut slope, or natura
growth restricts sight distance, the minimum
radius of curvature is determined by the stop-
ping sight distance.

Stopping sight distance on horizontal curvesis
obtained from Figure 201.6 and Tables 201.6A
& B. Itisassumed that the driver's eye is 1070
mm above the center of the inside lane (inside
with respect to curve) and the object is 150 mm
high. Theline of sight is assumed to intercept
the view obstruction at the midpoint of the sight
line and 600 mm above the center of the inside
lane. Thisassumesthereislittle or no vertical
curvature. The clear distance (m) is measured
from the center of the inside lane to the obstruc-
tion. (Note that the clear distance “ni is
italicized to distinguish it from the “m” used for
meters.)

The general problem isto determine the required
clear distance from centerline of inside laneto a
retaining wall, bridge pier, abutment, cut slope,
or other obstruction for a given design speed.
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Using radius of curvature and sight distance for
the design speed, the formulain Figure 201.6 or
Table 201.6A gives the clear distance (m) from
centerline of inside lane to the obstruction.

When the radius of curvature and the clear
distance to afixed obstruction are known, the
formula in Figure 201.6 and Table 201.6B
gives the sight distance for these conditions.

See Index 101.1 for technical reductions in
design speed caused by partid or momentary
horizontal sight distance restrictions. See Index
203.2 for additional comments on glare screens.

Cuts may be widened where vegetation re-
stricting horizontal sight distance is expected to
grow on finished slopes. Widening is an eco-
nomic trade-off that must be evaluated along
with other options. See Index 902.2 for sight
distance requirements on landscape projects.

201.7 Decision Sight Distance

At certain locations, sight distance greater than
stopping sight distance is desirable to alow
drivers time for decisions without making last
minute erratic maneuvers (see Chapter 111 of "A
Policy on Geometric Design of Highways and
Streets," AASHTO, 1994).

On freeways and expressways the decision sight
distance valuesin Table 201.7 should be used at
lane drops and at off-ramp noses to
interchanges, branch connections, roadside
rests, vistapoints, and inspection stations.

Decision sight distance is measured using the
1070 mm eye height and 150 mm object height.
See Index 504.2 for sight distance at secondary
exits on a collector-distributor road.

Table 201.7
Decision Sight Distance
Design Speed Decision Sight
(km/h) Distance

(m)

100 & under 315
101 - 110 335
111 - 120 375
121 - 130 415
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Table 201.5A
Stopping Sight Distance on Sag Vertical Curves
Double linerepresents S=L
Given “A” and “S”; Find “L” L=Curve Length - meters
A=Algebraic grade difference - %
S=Sght distance - meters
V=Design speed - km/h
K=Distancein metersrequired to achieve a
1% changein grade.
S=50m S=65m S=85m S=105m S=130m S=160m S=190m S=220m S=255m S=290m
V=40km/h V=50 V=60 V=70 V=80 V=90 V=100 V=110 V=120 V=130
K=8m K=12m K=17m K=23m K=29m K=38m K=46m K=54m K=64m K=74m
A (%) Lm  L(m Lm L(m Lm L(m Lm Lm  L(m L (m)
1
1.5
2
2.5 29 47 65 83 104 125
3 68 93 118 143 172 201
3.5 70 95 125 155 185 220 255
4 65 88 116 150 183 217 || 256 296
4.5 77 101 132 169 206 244 288 333
5 60 | 86 113 146 188 229 271 320 370
55 66 95 124 161 206 252 298 353 407
6 73 103 135 176 225 275 326 385 444
6.5 79 112 146 190 244 298 353 417 481
7 85 121 158 205 263 321 380 449 518
7.5 63 91 129 169 220 282 344 407 481 555
8 67 97 138 180 234 300 367 434 513 592
8.5 72 103 146 191 249 319 390 461 545 629
9 76 109 155 203 264 338 413 488 577 666
9.5 80 115 164 214 278 357 436 515 609 703
10 84 121 172 225 293 375 459 543 641 740
10.5 88 127 181 236 308 394 482 570 673 777
11 93 133 189 248 322 413 505 597 705 814
11.5 97 139 198 259 337 432 528 624 737 851
12 101 145 207 270 351 450 550 651 769 888
12.5 105 151 215 282 366 469 573 678 801 925
13 109 157 224 293 381 488 596 705 833 962
13.5 114 163 233 304 395 507 619 733 865 999
14 118 169 241 315 410 526 642 760 897 1036
14.5 122 175 250 327 425 544 665 787 929 1073
15 126 181 258 338 439 563 688 814 961 1109
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Figure 201.6

Stopping Sight Distance on
Horizontal Curves

Line of sight is 600 mm above § inside lane
at point of obstruction

S=SIGHT DISTANCE IN METERS.
R=RADIUS OF THE G OF THE LANE NEAREST THE OBSTRUCTION IN METERS.
m=DISTANCE FROM ¢ OF THE LANE NEAREST THE OBSTRUCTION IN METERS.
V=DESIGN SPEED FOR "S”" IN km/h.
Angle is expressed in degrees.

m= R |:1—~COS( 28.5R5S ):I

DESIGN SPEED SIGHT DISTANCE
km /h m S— _R_[ cos”! (B_—m]
=0 &5 = 28.65 R )
60 85
70 105 .
80 130 m Formula applies only when °S” is equal
90 160 to or less than length of curve.
100 190 m For sustained downgrades, see
110 220 index 201.3.
120 255
130 290

See Table 201.6A (given "R and "S", find "m") & Table 201.6B (given "R” and "m", find "S")
for stopping sight distance on horizontal curves.
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Table 201.6B

Stopping Sight Distance on
Horizontal Curves

S=Sght distance - meters

Lateral Clearance to Obstruction R Radius of CL lane - meters

GIVEN "R" AND"m"; FIND "S" m=Digtance from CL lane - meters
Refer to Table 201.1 to determine design speed "V", after V=Design speed - kmvh, for S
"S" isdetermined.
m= m= m= m= m= m= m= m= m= m=
2meters 3 meters 4 meters 5S5meters 6meters 7 meters 8 meters 9 meters 10 meters 11 meters
R (m) S (m) S (m) S (m) S (m) S(m) S (m) S (m) S(m) S (m) S (m)
50 28 35 40 45 49 54 57 61 64 68
100 40 49 57 64 70 75 81 85 90 95
150 49 60 69 78 85 92 98 104 110 116
200 57 69 80 90 98 106 114 120 127 133
250 63 78 90 100 110 119 127 135 142 149
300 69 85 98 110 120 130 139 147 155 163
400 80 98 113 127 139 150 160 170 179 188
500 89 110 127 142 155 168 179 190 200 210
600 98 120 139 155 170 183 196 208 219 230
700 106 130 150 167 183 198 212 225 237 249
800 113 139 160 179 196 212 226 240 253 266
900 120 147 170 190 208 225 240 255 269 282
1000 127 155 179 200 219 237 253 269 283 297
1200 139 170 196 219 240 259 277 294 310 325
1400 150 183 212 237 259 280 299 318 335 351
1600 160 196 226 253 277 299 320 340 358 375
1800 170 208 240 268 294 318 340 360 380 398
2000 179 219 253 283 310 335 358 380 400 420
2500 200 245 283 316 346 374 400 424 447 469
3000 219 268 310 346 380 410 438 465 490 514
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Sta. 10

Figure 204.4

Vertical Curves

IN ANY VERTICAL CURVE:

I

(G'—G)L
800

l(EI.B.V.C.+EI.E.V.C._
2

2

D'(¢'-G) _ —D*
1200 ~ K200

100(H-P")
(G'-G)

G=G\_n__D_

Sta. 10

11

14
WHERE:
L = Length of curve — measured horizontally —
meters.
G and G' = Grade rates — percent.
m = Middle ordinate — meters.
EI.V)
d = Correction from grade line to curve — meters
D = Distance from B.V.C. or E.V.C. to any point
on curve — meters.
S = Slope of the tangent to the curve at any
point — percent.
X = Distance, from P’ to V — meters.
H = Elevation of grade G projected to station
of P
P and P' = Elevation on respective grades.
D, = Distance to low or high point from extremity
of curve — meters.
= Distance in meters required to achieve a
1% change in grade.
NOTES:

A rising grade carries a plus sign, while a falling grade
carries a minus sign.

Thus, in a crest vertical curve as above, G carries a plus
sign and G' carries a minus sign when progressing in the

direction of the stationing. When progessi.nq

in the opposite

direction, G becomes a minus grade and G a plus grade.

200-25
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