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405.2 Left-turn Channelization

)

(2)

General. The purpose of a left-turn lane is to
expedite the movement of through traffic,
control the movement of turning traffic,
increase the capacity of the intersection, and
improve safety characteristics.

The District Traffic Branch normally
establishes the need for left-turn lanes. See
"Guidelines for Reconstruction of
Intersections,” August 1985, published by the
California  Division of  Transportation
Operations.

Design Elements.

(d) Lane Width -- The lane width for both
single and double left-turn lanes on
State highways shall be 12 feet. Under
certain circumstances (listed below), left-
turn lane widths of 11 feet or as narrow as
10 feet may be used on RRR or other
projects on existing State highways and on
roads or streets under other jurisdictions
when supported by an approved design
exception pursuant to Index 82.2. When
considering lane width reductions adjacent
to curbed medians, refer to Index 303.5 for
guidance on effective roadway width;
which may vary depending on drivers’
lateral positioning and shy distance from
raised curbs.

* On high speed rural highways or
moderate speed suburban highways
where width is restricted, the minimum
width of single or dual left-turn lanes
may be reduced to 11 feet.

* In severely constrained situations on
low to moderate speed urban highways
where large trucks are not expected,
the minimum width of single left-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.
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(b) Approach Taper -- On a conventional
highway without a median, an approach
taper provides space for a left-turn lane by
moving traffic laterally to the right. The
approach taper is unnecessary where a
median is available for the full width of the
left-turn lane. Length of the approach
taper is given by the formula on
Figures 405.2A, B and C.

Figure 405.2A shows a standard left-turn
channelization design in  which all
widening is to the right of approaching
traffic and the deceleration lane (see
below) begins at the end of the approach
taper. This design should be used in all
situations where space is available, usually
in rural and semi-rural areas or in urban
areas with high traffic speeds and/or
volumes.

Figures 405.2B and 405.2C show alternate
designs foreshortened with the deceleration
lane beginning at the 2/3 point of the
approach taper so that part of the
deceleration takes place in the through
traffic lane. Figure 405.2C is shortened
further by widening half (or other
appropriate fraction) on each side. These
designs may be used in urban areas where
constraints exist, speeds are moderate and
traffic volumes are relatively low.

(c) Bay Taper -- A reversing curve along the
left edge of the traveled way directs traffic
into the left-turn lane. The length of this
bay taper should be short to clearly delin-
eate the left-turn move and to discourage
through traffic from drifting into the left-
turn lane. Table 405.2A gives offset data
for design of bay tapers. In urban areas,
lengths of 60 feet and 90 feet are normally
used. Where space is restricted and speeds
are low, a 60-foot bay taper is appropriate.
On rural high-speed highways, a 120-foot
length is considered appropriate.

(d) Deceleration Lane Length -- Design speed
of the roadway approaching the
intersection should be the basis for
determining deceleration lane length. It is
desirable that deceleration take place



400-20
July 1, 2008

HIGHWAY DESIGN MANUAL

entirely off the through traffic lanes.
Deceleration lane lengths are given in
Table 405.2B; the bay taper length is in-
cluded. Where partial deceleration is
permitted on the through lanes, as in
Figures 405.2B and 405.2C, design speeds
in Table 405.2B may be reduced
10 mph to 20 mph for a lower entry speed.
In urban areas where cross streets are
closely spaced and deceleration lengths
cannot be achieved, the District Traffic
branch should be consulted for guidance.

Table 405.2A
Bay Taper for Median
Speed-change Lanes
Width of Speed-Change Lane

Traffic Stripe or Curb
-~ —
~— (D Edge of traveled way  — &
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Base line parallel to traveledcway ) D
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A___'_'___,_,_,_._.-—-—-'-"'" Tangent @J_%#I| t
____J.E _____ C____‘\._LD____
@ _Edge of traveled way ——* EQ -
- - T B
AD = Length of Taper
AB=BC=CD=1/3AD
AB' & C'D' are Parabolic Curves
LENGTH OF OFFSET
TAPER - feet DISTANCE
TEERE: pp'= [DD= |DD'=
Distance From Point "A" 10 1 12
- - - 0.00 | 000 | 0.00
5 7.5 10.0 016 | 017 | 019
10 15.0 | 20.0 062 | 069 | 075
15 225 | 300 1.41 1.55 1.69
20 300 | 400 250 [ 275 | 3.00 |B
30 450 | 60.0 500 | 550 [ 6.00
c| 40 600 | 800 750 | 825 [ 9.00 |C
45 67.5 | 90.0 859 | 945 | 10.31
50 75.0 | 100.0 9.38 | 1031 | 11.25
55 825 | 110.0 9.84 | 10.83 | 11.81
60 90.0 | 120.0 10.00 | 11.00 | 12.00
NOTES:
(1) The table gives offsets from a base line parallel to the

@
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edge of traveled way at intervals measured from point
"A". Add "E" for measurements from edge of traveled
way.

Where edge of traveled way is a curve, neither base line
nor taper between B & C will be a tangent. Use
proportional offsets from B to C.

The offset "E" is usually 2 ft along edge of traveled way
for curbed medians; Use "E" = 0 ft. for striped medians.

Table 405.2B
Deceleration Lane Length
Design Speed Length to
(mph) Stop (ft)

30 235

40 315

50 435

60 530

(e) Storage Length--At unsignalized inter-
sections, storage length may be based on
the number of turning vehicles likely to
arrive in an average 2-minute period
during the peak hour. As a minimum,
space for 2-passenger cars should be
provided at 25 feet per car. If the peak
hour truck traffic is 10 percent or more,
space for one passenger car and one truck
should be provided.

At signalized intersections, the storage
length may be based on one and one-half
to two times the average number of vehi-
cles that would store per signal cycle
depending on cycle length, signal phasing,
and arrival and departure rates. As a
minimum, storage length should be
calculated the same  manner as
unsignalized intersection. The District
Traffic Branch should be consulted for this
information.

When determining storage length, the end
of the left-turn lane is typically placed at
least 3 feet, but not more than 30 feet, from
the nearest edge of shoulder of the
intersecting roadway. Although often set
by the placement of a crosswalk line or
limit line, the end of the storage lane
should always be located so that the
appropriate turning template can be
accommodated.

(3) Double Left-turn Lanes. At signalized

intersections on  multilane  conventional
highways and on multilane ramp terminals,
double left-turn lanes should be considered if
the left-turn demand is 300 vehicles per hour or
more. The lane widths and other design
elements of left-turn lanes given under





