HIGHWAY DESIGN MANUAL 200-1

CHAPTER 200
GEOMETRIC DESIGN AND
STRUCTURE STANDARDS

Topic 201 - Sight Distance

Index 201.1 - General

Sight distance is the continuous length of highway
ahead visible to the driver. Four types of sight
distance are considered here: passing, stopping,
decision, and comer. Passing sight distance is used
where use of an opposing lane can provide passing
opportunities (see Index 201.2). Stopping sight
distance is the minimum sight distance to be
provided on multilane highways and on 2-lane
roads when passing sight distance is not
economically obtainable. Stopping sight distance
also is to be provided for all elements of
interchanges and intersections at grade, including
private road connections (see Topic 504, Index
405.1, & Figure 405.7). Decision sight distance is
used at major decision points (see Indexes 201.7
and 504.2). Comer sight distance is used at
intersections (see Index 405.1, Figure 405.7, and
Figure 504.31).

Table 201.1 shows the standards for stopping
sight distance related to design speed, and these
shall be the minimum values used in design.
Also shown are the values for use in providing
passing sight distance.

Chapter 3 of "A Policy on Geometric Design of
Highways and Streets," AASHTO, contains a
thorough discussion of the derivation of stopping
sight distance.

201.2 Passing Sight Distance

Passing sight distance is the minimum sight
distance required for the driver of one vehicle to
pass another vehicle safely and comfortably.
Passing must be accomplished assuming an
oncoming vehicle comes into view and maintains
the design speed, without reduction, after the
overtaking maneuver is started.

January 4, 2007
Table 201.1
Sight Distance Standards
Design Speed " Stopp'mg(z) Passing
(mph) () ({0
20 125 300
25 150 950
30 200 1,100
35 250 1,300
40 300 " 1,500
45 360 1,650
50 430 1,800
55 500 1,950
60 580 2,100
65 660 2,300
70 750 2,500
75 840 2,600
80 930 2,700

(1) See Topic 101 for selection of design speed.
(2) For sustained downgrades, refer to advisory standard in
Index 201.3

The sight distance available for passing at any
place is the longest distance at which a driver
whose eyes are 3 ! feet above the pavement
surface can see the top of an object 4 Y feet high
on the road. See Table 201.1 for the calculated
values that are associated with various design
speeds.

In general, 2-lane highways should be designed to
provide for passing where possible, especially
those routes with high volumes of trucks or
recreational vehicles. Passing should be done on
tangent horizontal alignments with constant grades
or a slight sag vertical curve. Not only are drivers
reluctant to pass on a long crest vertical curve, but
it is impracticable to design crest vertical curves to
provide for passing sight distance because of high
cost where crest cuts are involved. Passing sight
distance for crest vertical curves is 7 to 17 times
longer than the stopping sight distance.

Ordinarily, passing sight distance is provided at
locations where combinations of alignment and
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profile do not require the use of crest vertical
curves.

Passing sight distance is considered only on 2-lane
roads. At critical locations, a siretch of 3- or 4-lane
passing section with stopping sight distance is
sometimes more economical than two lanes with
passing sight distance.

Passing on sag vertical curves can be accomplished
both day and night because headlights can be seen
through the entire curve.

See Part 3 of the Manual on Uniform Traffic
Control Devices (MUTCD) for criteria relating to
the placement of barrier striping for no-passing
zones. Note, that the passing sight distances shown
in the MUTCD are based on traffic operational
criteria. Traffic operational criteria are different
from the design characteristics used to develop the
values provided in Table 201.1 and Chapter 3 of
AASHTO, A Policy on Geometric Design of
Highways and Streets. The aforementioned table
and AASHTO reference are also used to design the
vertical profile and horizontal alignment of the
highway. Consult the Headquarters (HQ) TrafTic
Liaison when using the MUTCD criteria for traffic
operating-control needs.

Other means for providing passing opportunitics,
such as climbing lanes or turnouts, are discussed in
Index 204.5. Chapter 3 of AASHTO, A Policy on
Geometric Design of Highways and Streets,
contains a thorough discussion of the derivation of
passing sight distance.

201.3 Stopping Sight Distance

The minimum stopping sight distance is the
distance required by the driver of a vehicle,
traveling at a given speed, to bring the vehicle to a
stop after an object on the road becomes visible.
Stopping sight distance is measured from the
driver's eyes, which are assumed to be 3 % feet
above the pavement surface, to an object Y%-foot
high on the road. See Index 1003.1(9) for bicycle
stopping sight distance guidance.

The stopping sight distances in Table 201.1 should
be increased by 20 percent on _sustained
downgrades steeper than 3 percent and longer than
one mile.

201.4 Stopping Sight Distance at Grade
Crests

Figure 201.4 shows graphically the relationships
between length of crest vertical curve, design
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 curves in Figure 201.5, the minimum
length of vertical curve which provides headlight
sight distance in grade sags for a given design
speed can be obtained.

If headlight sight distance is not obtainable at grade
sags, lighting may be considered. The Design
Coordinator and the HQ Traffic Liaison shall be
contacted to review proposed grade sag lighting to
determine if such use is appropriate.

201.6 Stopping Sight Distance on
Horizontal Curves

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

Available stopping sight distance on horizontal
curves is obtained from Figure 201.6. Itis assumed
that the driver's eye is 3 % feet above the center of
the inside lane (inside with respect to curve) and
the object is Y2-foot high. The line of sight is
assumed to intercept the view obstruction at the
midpoint of the sight line and 2 feet above the
center of the inside lane when the road profile is
flat (i.e. no vertical curve). Crest vertical curves
can cause additional reductions in sight distance.
The clear distance (m) is measured from the center
of the inside lane to the obstruction.

The design objective is to determine the required
clear distance from centerline of inside lane to a
retaining wall, bridge pier, abutment, cut slope, or
other obstruction for a given design speed. Using
radius of curvature and minimum sight distance for
that design speed, Figure 201.6 gives the clear
distance (m) from centerline of inside lane to the
obstruction.
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404.3 Turning Templates

(1) General. The truck-turn template is a design

)

3)

(4)

aid for locating the wheel paths of large
vehicles as they turn through at-grade
intersections. Consideration should be given to
the overhang of the truck, where the body of
the truck slightly extends (approximately
2 feet) beyond the wheel path. The template is
useful for determining corner radii, for
positioning island noses, and for establishing
clearance to bridge piers, signal poles, and
other hardware at intersections. Templates can
help determine the width of a channeled
separate turning lane. Topic 407 illustrates
scaled turning templates for the various design
vehicles and turning radii.

STAA Truck. The STAA truck-turn templates
should be used in the design of all new
interchanges and intersections on the National
Network and on routes leading from the

National Network to designated service and
terminal routes. On rehabilitation projects they

should be wused at interchanges and
intersections proposed as_service or terminal
access routes. In some cases, factors such as
cost, right of way, environmental issues, local
agency desires, and the type of community
being served may limit the use of the STAA
templates. In those cases, other appropriate
templates should be used.

The minimum practical turning radius is 50
feet. However, the 60-foot radius develops
less swept width and may have an advantage.
The 60-foot radius should be used in most
situations, but the 50-foot radius is acceptable
in restricted situations.

California Truck. The California_truck-turn
template _should be used in the design of
highways not on the National Network. The
minimum practical turning radius is 50 feet.

Bus. At intersections where truck volumes are
light or where the predominate truck traffic
consists of mostly 3-axle and 4-axle units, the
bus turning template may be used. Its wheel
paths sweep a greater width than 3-axle
delivery trucks and the smaller buses such as
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school buses, but a slightly lesser width than a
4-axle truck.

Topic 405 - Intersection Design

Standards

405.1 Sight Distance
(1) Stopping Sight Distance. See Index 201.1 for

minimum stopping sight distance requirements.

(2) Corner Sight Distance.

(a) General--At unsignalized intersections a
substantially clear line of sight should be
maintained between the driver of a vehicle
waiting at the crossroad and the driver of
an approaching vehicle.

Adequate time must be provided for the
waiting vehicle to either cross all lanes of
through traffic, cross the near lanes and
turn left, or turn right, without requiring
through traffic to radically alter their
speed.

The values given in Table 405.1A provide
7-1/2 seconds for the driver on the
crossroad to complete the necessary
maneuver while the approaching vehicle
travels at the assumed design speed of the
main highway. The 7-1/2 second criterion
is normally applied to all lanes of through
traffic in order to cover all possible
maneuvers by the vehicle at the crossroad.
However, by providing the standard corner
sight distance to the lane nearest to and
farthest from the waiting vehicle, adequate
time should be obtained to make the
necessary movement. On  multilane
highways a 7-1/2 second criterion for the
outside lane, in both directions of travel,
normally will provide increased sight
distance to the inside lanes. Consideration
should be given to increasing these values
on downgrades steeper than 3 percent and
longer than 1 mile (see Index 201.3),
where there are high truck volumes on the
crossroad, or where the skew of the
intersection substantially increases the
distance traveled by the crossing vehicle.
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In determining corner sight distance, a set
back distance for the vehicle waiting at the
crossroad must be assumed. Set back for
the driver on the crossroad shall be a
minimum of 10 feet plus the shoulder
width of the major road but not less
than 13 feet. Corner sight distance is to be
measured from a 3.5-foot height at the
location of the driver on the minor road to
a 4.25-foot object height in the center of
the approaching lane of the major road. If
the major road has a median barrier, a
2-foot object height should be used to
determine the median barrier set back.

In some cases the cost to obtain 7-1/2
seconds of comner sight distances may be
excessive. High costs may be atiributable
to right of way acquisition, building
removal, extensive  excavation, or
unmitigable environmental impacts. In
such cases a lesser value of corner sight
distance, as described under the following
headings, may be used.

(b) Public Road Intersections (Refer to Topic
205)--At __ unsignalized public  road
intersections (see Index 405.7) corner sight
distance values given in Table 405.1A

should be provided.

At signalized intersections the values for
corner sight distances given in Table
405.1A should also be applied whenever
possible. Even though traffic flows are
designed to move at separate times,
unanticipated vehicle conflicts can occur
due to violation of signal, right turns on
red, malfunction of the signal, or use of
flashing red/yellow mode.

Where restrictive conditions exist,
similar to those listed in Index
405.1(2)(a), the minimum value for
corner sight distance at both signalized
and unsignalized intersections shall be
equal to the stopping sight distance as
given in Table 201.1, measured as
previously described.

(c) Private Road Intersections (Refer to Index
205.2) and Rural Driveways (Refer to
Index 205.4)--The minimum corner sight

distance shall be equal to the stopping
sight distance as given in Table 201.1,
measured as previously described.

(d) Urban Driveways (Refer to Index 205.3)--
Corner sight distance requirements as
described above are not applied to urban
driveways.

(3} Decision Sight Distance. At _iniersections

where the State route turns or crosses another
State route, the decision sight distance values
given in Table 201.7 should be used. In
computing and _measuring _decision _sight
distance. the 3.5-foot eve height and the
0.5-foot_object height should be used. the
object being located on the side of the
intersection nearest the approaching driver.

The application of the various sight distance
requirements for the different types of
intersections is summarized in Table 405.1B.

(4) Acceleration Lanes for Turning Moves onto

State Highways. At rural intersections, with
stop control on the local cross road,
acceleration lanes for left and right turns onto
the State facility should be considered. At a
minimum, the following features should be
evaluated for both the major highway and the
cross road:

* divided versus undivided

* number of lanes

*  design speed

e gradient

* lane, shoulder and median width
e traffic volume and composition
*  turning volumes

* horizontal curve radii

* sight distance

e proximity of adjacent intersections
s types of adjacent intersections

For additional information and guidance, refer
to AASHTO, A Policy on Geometric Design of
Highways and Streets, the Headquarters Traffic
Liaison and the Design Coordinator.
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Table 405.1A 405.2 Left-turn Channelization

Corner Sight Disfcanpe (1) General. The purpose of a left-tumn lane is to
(7-1/2 Second C"te"a) expedite the movement of through traffic,
control the movement of tuming traffic,

Design Speed Corner Sight increase the capacity of the intersection, and
(13115311) D‘“:’;ge (v improve safety characteristics.
30 330 The District Traffic Branch normally
35 385 establishes the need for left-turn lanes. See
40 440 "Guidelines for Reconstruction of
45 495 Intersections," August 1985, published by the
50 550 Califomia  Division of  Transportation
55 605 Operations.
60 660
65 715 (2) Design Elements.
i i (a) Lane Width -- The lane width for both
single and double left-turn lanes on
. Tabie 40_5'1B . State highways shall be 12 feet. Under
Apphcatlon of SIth Distance certain circumstances (listed below), left-
Requirements turn lane widths of 11 feet or as narrow as
10 feet may be used om RRR or other
Intersection Sight Distance projects on existing State highways and on
Types Stopping Corner  Decision roads or streets under other jurisdictions
Brivate Roots X X0 when supported by an approved design
) exception pursuant to Index 82.2. When
Public Streets and X . X considering lane width reductions adjacent
Roads to curbed medians, refer to Index 303.5 for
Signalized X 2) guidance on effective roadway width;
THitereections which may vary depending on drivers’
lateral positioning and shy distance from
State Route Inter- X X X raised curbs. :
sections & Route '
Direction * On high speed rural highways or
Changes, with or moderate speed suburban highways
without Signals where width is restricted, the minimum

width of single or dual left-turn lanes
may be reduced to 11 feet.

(1) Using stopping sight distance between an eye height of 3.5 ft and an
object height of 4.25 ft. See Index 405.1(2)(a) for setback

requirements. i . ; . :
(2) Apply comer sight distance requirements at signalized intersections In severe]y constrained Sll'llat_lD].’!S o,
whenever possible due to unanticipated violations of the signals or low to moderate speed urban highways
malfunctions of the signals. See Index 405.1(2)(b). where large trucks are not expected,

the minimum width of single lefi-turn
lanes may be reduced to 10 feet. When
double left-turn lanes are warranted
under these same circumstances the
width of each lane shall be no less than
11 feet. This added width is needed to
assure adequate clearance between
turning vehicles.



PINNACLE TRAFFIC ENGINEERING

930 San Benito Street
Hollister, California 95023
(831) 638-9260 / FAX (831) 638-9268

Cold Canyon Landfill Expansion Project; San Luis Obispo, CA
(Portable Delineator Placed on Shoulder Stripe @ Dwy. C.L.)

SR 227 @ Existing Driveway (12/5/07) - Stopping Sight Distance (Feet):

Northbound: 1050 (75-80 mph) (a)

Southbound: >1,500'" (75-80 mph) (a)

J|Dry & Clear

(2) Stopping sight distance adequate for at least 70-75 mph at existing landfill driveway.

SR 227 @ Proposed Driveway (12/5/07) - Stopping Sight Distance (Feet):

Northbound: - >2,000" (75-80 mph) (b)

Southbound: 860' (65-70 mph) ©
>1,200' (75-80 mph) @

Dry & Clear

(b) Northbound stopping sight distance adequate for at least 75-80 mph at proposed landfill driveway.
(c) Southbound stopping sight distance measured from change in grade location
(d) Southbound stopping sight distance measured from crest vertical curve.

Cold Canyon Landfill Speed & SD.xls



<SR 229 /Pn—o Posed DRivE WAY

( am PEar Wove )

RIGHT TURN
LANE WARRANTS

2 — LANE HIGHWAYS

FULL- WIDTH TURN LANE
80

60

0 " RADIUS ONLY REQUIRED

RIGHT TURNS IN PEAK HOUR (VPH)

20l NOTE: For posted speeds at or und

R-HouT TighT T grearer tha

and total peak hour approach™

| adjust right turn volumes.
Adijust peak hour right turns
Peak hour right trns — 20

1

1 1 1 1
100 200 300 - 400 500 600 700
TOTAL PEAK HOUR APPROACH [VOLUME (VPH)
(z22) (41
120 T T T T T . T
o ' 4 — LANE HIGHWAYS Souros:
: "Intersection
T 100~  FULL-WIDTH TURN LANE - Channelization
o D "
£ esign Guide",
& NCHRP Report
a 279, November,
T g0 1985.
»
& TAPER
a L
z
2 s0|—
s
=
-
v L
X
Q
= 40
RADIUS
20 |- <]
NOTE: For-application on high speed highways
1 1

il 1 Al !

200 400 600 800 1000 1200
TOTAL PEAK HOUR APPROACH VOLUME IVPH'

Figure 4-23. Traffic volume guidelines for design of right-turn lanes, (Source: Ref. 4-11)
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