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The Complete Intersections Guide
e

Complete Intersections:

A Guide to Reconstructing Infersections
and Interchanges for Bicyclists and Pedestrians
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Disclaimer

This reference guide (Guide) does not constitute a standard, specification, or regulation. It is not
intended to replace the existing California Department of Transportation (Caltrans) mandatory or
advisory standards, nor the exercise of engineering judgment by licensed professionals. The Guide
is compiled of information and concepts from various agencies and organizations faced with similar
transportation issues. Caltrans acknowledges the existence of other practices and provides this
Guide for those responsible for making professional engineering or other design decisions.



Background
e
Maijor points of conflict for road users
Frequent site of injuries and fatalities
20% of pedestrian fatalities
25% of bicyclist fatalities
Safety and Mobility

Common lIssues and Best Practices



Organization
e

Section 1: Introduction Section 7: Intersections
Section 2: All with Transit
Intersections Overview — Section 8: Roundabouts

Guiding Principles Section 9: Interchanges

Section 3: Four-Leg
Intersections

Section 10: Treatments
on the Horizon
Section 4: Three-Leg

. Section 11: Background
Intersections

Information covering

Section 5: Multi-leg, pedestrian and
Offset and Skewed bicyclists' collision data,
Intersections crash types, and other

Section 6: Special Cases topics.



How Should This Guide Be Used?
e

Review 12 Guiding Principles
Select Intersection Type(s)

Review Common Issues and Treatments

Apply to Situation



- 12 Guiding Principles

All Intersections Overview



“Observe




“They Will Be There”

Was this
road
designed
with
pedestrians
in mind?




“Maintain And Improve”




“Tee It Up




“One Decision At A Time”

Median

Refuges
allow

pedestrians

to consider
one direction
of traffic at
a time.




“Slow It Down




“Shorten Crossings”

Curb
Extensions
shorten
crossings and
make

pedestrians

more visible
to motorists.




“Improve Visibility”




“Clarify The Right-Of-Way”
o

Bike lanes
striped to
the left of a
right-turn

only lane

reduce the
risk of a
weayving-
related
collision.




“Keep It Direct”




“Light At Night”

Lighting

increases
safety and
security for

pedestrians
and
bicyclists.




“Access For All”

Pedestrian
facilities must
be
reconstructed

to meet or
exceed ADA

requirements.




- Intersection Types

Four-Leg

Three-Leg and Offset

Skewed and Multi-Leg
Midblock and Shared Use Path
Bus Stops and Railroad
Roundabouts

Free-Flow Ramps



Signalized Four-Leg Intersection

A right-turn
only lane may
allow high
turning speeds
and may

reduce the
likelihood that
motorists will
yield to
pedestrians
crossing the
turn lane.




Common Issues at Signalized
Four-Leg Intersections

Pedestrian clearance time
n may not be long enough

Restricted pedestrian
crossing movements

Bicyclists may not be
able to actuate signal

59 Obstructions in the crosswalk

AW Long crossing distances

B} Inadequate refuge area

Through-moving

q

7

bicyclists must

A Intersection clearance
* ® 0 & ® 0 0 OO0

interval may not be long

weave across

turning motor
G vehicles

Fast turns and
@ free right turn movements

Conflicts between pedestrians
and turning motor vehicles

-

-———— -

enough for bicyclists

Electrical equipment obstructs
pedestrian path or blocks view
of pedestrians

V)

Motor vehicles may
encroach on crosswalk

------- typical automobile line of travel
e e typical bicyclist line of travel
s = = o « typical pedestrian line of travel



Treatments for Pedestrians at
Signalized Four-Leg Intersections

Mark advance stop lines | 7 ‘
Time pedestrian clearance to ‘ Construct median to provide refuge
accommodate 3.5 feet/second ' | Install countdown pedestrian signals
walking speed™ | ‘ / and accessible pedestrian signals™
Y ! -
Reduce crossing distance { é / Provide protected left turn
Remove crossing restriction | \\_ 4 /
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| o\ \Remove crosswalk obstacles
BN

Construct raised

o \, . .
channelizing islands . Reduce turning radius

Move electrical equipment outside of
\ accessible path and place so it does

I
Control right turns with .,f :
‘ \ not restrict visibility

!

stop or yield /

.

Construct channelized right
turn lanes that meet the

intersecting street at close to f + CAMUTCD

i /
90 degrees T National MUTCD, Proposed Update
T AASHTO Pedestrian Guide

« = » « » typical pedestrian line of travel
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Treatments for Bicyclists at Signalized

Four-Leg Intersections
- 000000/
Provide bicycle lane pockets

| / / 0 H +
tional
to right of left turn only lanes™ L~ | \>‘Q / / b

Ill'u ’J / T l, XJ\
T T .- N————

| Time signal to allow bicyclists
‘ to clear intersection before

opposing traffic is released™

Stripe bicycle lanes to the
/ left of right turn only lanes™
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~
T
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Reconstruct turn Ianesx.f | 7 Install limit line detection zone™
5o turning motorists | | |
weave across / I| ? |
through-moving I;" %
b|cycllst. / , I Z === e typical bicyclist line of travel
Install bicycle detection ?
so turning bicyclists can | | 7”7 + CA MUTCD
actuate signal™ * National MUTCD, Proposed Update

 Traffic Operations Policy Directive 09-06



Problem Statement #1

Signalized Four-Leg
intersection near elderly
care facility and river
access.

Multi-lane approaches
with high ADTs.

Three bicycle and two

pedestrian injuries within
the last year.



Three-Leg (T) Intersections

Crosswalks at
uncontrolled
locations on
high volume

arterials
should be

paired with

enhancements
such as a
raised median
or pedestrian-
actuated
beacon.




Common lIssues at T-Intersections

At signalized intersections lacking pedestrian signal heads, . :
Q : i Motor vehicle parking
pedestrians may not know when it is safe to cross @

/\ may restrict visibility

.V : Z
GEED CGE) CGEED TG TCEED T 2o —% ™ (_/
________________ I — e e e e —
— [ \ ] <
" : "l\ " —
________________ \ . I T S U S U R S ) SO
_% » I\ R R —
® ] /’ f
1
= .
|
J/ ﬁlfl Conflicts between turning
| motor vehicles and through
'I' moving bicyclists and pedestrians
I
------- typical automobile line of travel Il
== == typical bicyclist line of travel
« » » » » typical pedestrian line of travel l ‘l




Treatments at Signalized T-Intersections

Retime signal to provide

Turning traffic must yield s leading pedestrian interval "
to pedestrians™ on /
= N A=
[ I “= - =
b= B T Y ol <= S &m0
S - - <
—= \N =
e = & — e e
g Al e
Install pedestrian signal l/ TT
head loop detectors*
BEE \
e l \Install limit line detection zone
:I| Install left turn bike pocket™
e llJflr"
s e typical bicyclist line of travel | ( N L
« » » « o typical pedestrian line of travel Ll i 10 unes
Begin right turn lane
0 :
+ CA MUTCD Yield to bikes"

+ Traffic Operations Policy Directive 09-06



Treatments at T-Intersections Where

Mainline is Uncontrolled
I

Install turning traffic must o Restrict parking between yield
yield to pedestrians sign® e line and crosswalk (20 feet min.)™
Curb extension /E}SE
_"\—\_\_‘_\_\_\-\-\-\_ =
O i
———————————————— = = = - __
— =\ - < E
_____________ s - = i e em emv ems ems ems e
. @ -- \

nstall bike lane to left of right-only turn lane"

§tripe yield line and install
"Yield Here to Pedestrians” sign III e e typical bicyclist line of travel
and advance pedestrian warning sign™ | I « = » » « typical pedestrian line of travel

|
|
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L  National MUTCD, Proposed Update
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Problem Statement #2

Signalized Three-Leg
intersection on rural
mainstreet.

Collisions occurring
between the 8 pm and
12 am.

Two pedestrian fatalities

within the last year.



Bus Stops at Intersections




Common Issues at Bus Stops

]

B
e —

L

Bus stop placement can
increase the number of crossings

Q a pedestrian must make /j
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Mid-block stops can
increase illegal mid-
block crossings
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of pedestrians O Sidewalks not wide enough
to accommodate waiting

passengers and sidewalk traffic

S
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Bus stop placement 2
7
I

Conflicts between
bicyclists and busses

can reduce visibility T | <>
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‘t
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Treatments at Bus Stops

Stripe bike lane to
left of bus lane™

Provide a shared bus-bike lane
(experimental), 14-16 feet wide ™
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‘\“‘-.w|
M
oo . | 1
Provide curb ramp v
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. O l i T | atend of bus stop*
H '|I Locate bus stops at far
Provide at least an 8-foot wide . _side of intersections*
sidewalk for entire length of bus stop” .
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+ AASHTO Interim Transit Guide, 2002

T Pedestrian and Bicycling Information Center
H VTA Bicycle Technical Guidelines
it AASHTO Ped Guide




Recap
-

Review 12 Guiding Principles
Select Intersection Type(s)

Review Common Issues and Treatments

Apply to Situation
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