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CHAPTER 2C. WARNING SIGNS AND OBJECT MARKERS

Section 2C.01 Function of Warning Signs
Support:

01 Warning signs call attention to unexpected conditions on or adjacent to a highway, street, or private roads
open to public travel and to situations that might not be readily apparent to road users. Warning signs alert road
users to conditions that might call for a reduction of speed or an action in the interest of safety and efficient
traffic operations.

Section 2C.02 Application of Warning Signs
Standard:

01 The use of warning signs shall be based on an engineering study or on engineering judgment.
Guidance:

02 The use of warning signs should be kept to a minimum as the unnecessary use of warning signs tends to breed
disrespect for all signs. In situations where the condition or activity is seasonal or temporary, the warning sign
should be removed or covered when the condition or activity does not exist.

Option:
03 Consistent with the provisions of Chapter 2L, changeable message signs may be used to display a
warning message.
04  Consistent with the provisions of Chapter 4L, a Warning Beacon may be used in combination with a standard
warning sign.
Support:
05 The categories of warning signs are shown in Table 2C-1.

06  Warning signs provided in this Manual cover most of the conditions that are likely to be encountered.
Additional warning signs for low-volume roads (as defined in Section 5A.01), temporary traffic control zones,
school areas, grade crossings, and bicycle facilities are discussed in Parts 5 through 10, respectively.

07 Section 1A.09 contains information regarding the assistance that is available to jurisdictions that do not have
engineers on their staffs who are trained and/or experienced in traffic control devices.

Section 2C.03 Design of Warning Signs
Standard:

01 Except as provided in Paragraph 2 or unless specifically designated otherwise, all warning signs
shall be diamond-shaped (square with one diagonal vertical) with a black legend and border on a yellow
background. Warning signs shall be designed in accordance with the sizes, shapes, colors, and legends
contained in the “Standard Highway Signs and Markings’’ book (see Section 1A.11).

Option:
02 A warning sign that is larger than the size shown in the Oversized column in Table 2C-2 for that particular
sign may be diamond-shaped or may be rectangular or square in shape.

03 Except for symbols on warning signs, minor modifications may be made to the design provided that the
essential appearance characteristics are met. Modifications may be made to the symbols shown on combined
horizontal alignment/intersection signs (see Section 2C.11) and intersection warning signs (see Section 2C.46) in
order to approximate the geometric configuration of the intersecting roadway(s).

04  Word message warning signs other than those provided in this Manual may be developed and installed by
State and local highway agencies.

05 Warning signs regarding conditions associated with pedestrians, bicyclists, and playgrounds may have a black
legend and border on a yellow or fluorescent yellow-green background.

Standard:

06  Warning signs regarding conditions associated with school buses and schools and their related
supplemental plaques shall have a black legend and border on a fluorescent yellow-green background
(see Section 7B.07).

Section 2C.04 Size of Warning Signs
Standard:

01 Except as provided in Section 2A.11, the sizes for warning signs shall be as shown in Table 2C-2.
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Table 2C-1. Categories of Warning Signs and Plaques
Category | Group | Section Signs or Plaques Sign Designations
Turn, Curve, Reverse Turn, Reverse Curve, Winding Road, _
2C.07 Hairpin Curve, 270-Degree Curve W1-1,2,3,4,5,11,15
2C.08 Advisory Speed W13-1P
2C.09 Chevron Alignment Wi1-8

Changes 2C.10 Combination Horizontal Alignment/Advisory Speed Wi1-1a,2a

Horilzrlmtal 2C.11 Combination Horizontal Alignment/Intersection W1-10,10a,10b,10c,10d

Alignment 2C.12 Large Arrow (one direction) W1-6
2C.13 Truck Rollover W1-13
2C.14 Advisory Exit or Ramp Speed W13-2,3

Combination Horizontal Alignment/Advisory
2C.15 Exit or Ramp Speed W13-6,7
2C.16 Hill W7-1,1a,2P,2bP,3P,3aP,3bP
Vertical
Alignment 2C.17 Truc.k Escape Bamp W?7-4,4b,4c,4dP,4eP,4fP
Roadway 2C.18 Hill Blocks View W7-6
Related 2C.19 Road Narrows W5-1
2C.20,21 Narrow Bridge, One Lane Bridge W5-2,3
Cross 2C.22,23,25 Divided Highway, Divided Highway Ends, Double Arrow We6-1,2; W12-1
Section 2C.24 Freeway or Expressway Ends, All Traffic Must Exit W19-1,2,3,4,5
2C.26 Dead End, No Outlet W14-1,1a,2,2a
2C.27 Low Clearance W12-2,2a
2C.28,29 Bump, Dip, Speed Hump ws8-1,2; W17-1
2C.30 Pavement Ends W8-3
Roadway 2C.31 Shoulder, Uneven Lanes W8-4,9,11,17,17P,23,25
Surface Slippery When Wet, Loose Gravel, Rough Road,

Condition 2C.32 Bridge Ices Before Road, Fallen Rocks W8-5,7,8,13,14
2C.33 Grooved Pavement, Metal Bridge Deck W8-15,15P,16
2C.34 No Center Line W8-12

Weather 2C.35 Road May Flood, Flood Gauge, Gusty Winds Area, Fog Area W8-18,19,21,22

Advance Stop Ahead, Yield Ahead, Signal Ahead,

Traffic 2C.36-39 Be Prepared To Stop, Speed Reduction, Drawbridge Ahead, W3-1,2,3,4,5,5a,6,7,8
Control Ramp Meter Ahead
) . Merge, No Merge Area, Lane Ends, Added Lane, Two-Way Traffic, W4-1,2,3,5,5P,6; W6-3;
Traffic Flow Hoabeg Right Lane Exit Only Ahead, No Passing Zone W9-1,2,7; Wi4-3
. . . : W2-1,2,3,4,5,6,7,8;
. 2C.46 Cross Road, Side Road, T, Y, Circular Intersection, Side Roads W16.12P17P
Traffic Intersections 2C.47 Large Arrow (two directions) Wi1-7
Related 2C.48 Oncoming Extended Green W25-1,2
Vehicular 2C.49 Truck Crossing, Truck (symbol), Emergency Vehicle, V¥?162\|4V114] '115’51’2%?151:’
Traffic : Tractor, Bicycle, Golf Cart, Horse-Drawn Vehicle, Trail Crossing T W16-13P
. . ) . W11-
: Pedestrian, Deer, Cattle, Snowmobile, Equestrian, Wheelchair,
Non-Vehicular 2C.50,51 ’ ’ o ’ ’ ’ 2,3,4,6,7,9,16,17,18,19,
Large Animals, Playground 20.21.22-W15-1: W16-13P
New 2C.52 New Traffic Pattern Ahead W23-2
Location 2C.53 Downward Diagonal Arrow, Ahead W16-7P,9P
HOV 2C.53 High-Occupancy Vehicle W16-11P
i i i W7-3aP;
Distance 2C.55 XX Feet, XX Miles, Next XX Feet, Next XX Miles W16-2P2aP 3P 3aP 4P
Arrow 2C.56 Advance Arrow, Directional Arrow W16-5P,6P
Other
Supplemental Strgtle;ql\lljzme 2C.58 Advance Street Name W16-8P,8aP
Plaques
d Intersection 2C.59 Cross Traffic Does Not Stop W4-4P,4aP,4bP
Share The
Road 2C.60 Share The Road W16-1P
Photo Enforced 2C.61 Photo Enforced W16-10P,10aP
New 2C.62 New W16-15P
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Table 2C-2. Warning Sign and Plaque Sizes (Sheet 1 of 3)
. Sign . Conventional Road - .
Sign or Plaque : ; Section |[; - Expressway | Freeway | Minimum | Oversized
9 q Designation Single Lane | Multi-Lane P v v
Horizontal Alignment W1-1,2,3,4,5 2C.07 30 x 30" 36 x 36 36 x 36 36 x 36 — 48 x 48
Combination Horizontal

Alignment/Advisory Speed Wi1-1a,2a 2C.10 36 x 36 36 x 36 48 x 48 48 x 48 — 48 x 48
One-Direction Large Arrow W1-6 2C.12 48 x 24 48 x 24 60 x 30 60 x 30 = 60 x 30
Two-Direction Large Arrow W1-7 2C.47 48 x 24 48 x 24 — — — 60 x 30
Chevron Alignment W1-8 2C.09 18 x 24 18 x 24 30 x 36 36 x 48 — 24 x 30

— . W1-10,10a
Combination Horizontal A

Alignment/Intersection 10b,11%c;,10d, 2C.11 36 x 36 36 x 36 36 x 36 48 x 48 — —
Hairpin Curve Wi1-11 2C.07 30 x 30 30 x 30 36 x 36 48 x 48 = 48 x 48
Truck Rollover W1-13 2C.13 36 x 36 36 x 36 36 x 36 48 x 48 — 36 x 36
270-degree Loop Wi1-15 2C.07 30 x 30 30 x 30 36 x 36 48 x 48 — 48 x 48
Intersection Warning panassg | 2C46 30 x 30 30 x 30 36 x 36 — 24 x24 48 x 48
Advanced Traffic Control W3-1,2,3 2C.36 30 x 30 30 x 30 48 x 48 48 x 48 30 x 30 —
Be Prepared to Stop W3-4 2C.36 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30 —
Reduced Speed Limit Ahead W3-5 2C.38 36 x 36 36 x 36 48 x 48 48 x 48 — —
XX MPH Speed Zone Ahead W3-5a 2C.38 36 x 36 36 x 36 48 x 48 48 x 48 — —_
Draw Bridge W3-6 2C.39 36 x 36 36 x 36 48 x 48 = = 60 x 60
Ramp Meter Ahead W3-7 2C.37 36 x 36 36 x 36 — — — —
Ramp Metered _ _ _ _

When Flashing W3-8 2C.37 36 x 36 36 x 36
Merge W4-1 2C.40 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30" —
Lane Ends W4-2 2C.42 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30" =
Added Lane W4-3 2C.41 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30* —
Cross Traffic Does Not Stop W4-4P 2C.59 24 x12 24x12 36x18 — — 48x 24

(plague)

Traffic From Left (Right) B - -

Does Not Stop (plaque) W4-4aP 2C.59 24x12 24 x12 36 x 18 48 x 24
Oncoming Traffic Does Not ~ _ _

Stop (plaque) W4-4bP 2C.59 24 x12 24 x 12 36 x 18 48 x 24
Entering Roadway Merge W4-5 2C.40 36 x 36 36 x 36 48 x 48 —_ — —
No Merge Area (plaque) W4-5P 2C.40 18 x 24 18 x 24 24 x 30 — — —
Entering Roadway . _ _ _

Added Lane W4-6 2C.41 36 x 36 36 x 36 48 x 48
Road Narrows W5-1 2C.19 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30* —
Narrow Bridge W5-2 2C.20 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30" —
One Lane Bridge W5-3 2C.21 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30* —
Divided Highway W6-1 2C.22 36 x 36 36 x 36 48 x 48 48 x 48 — —
Divided Highway Ends W6-2 2C.23 36 x 36 36 x 36 48 x 48 48 x 48 — —
Two-Way Traffic W6-3 2C.44 36 x 36 36 x 36 48 x 48 48 x 48 — —
Hill W7-1 2C.16 30 x 30* 36 x 36 36 x 36 36 x 36 24 x 24* 48 x 48
Hill with Grade W7-1a 2C.16 30 x 30" 36 x 36 36 x 36 36 x 36 24 x 24* 48 x 48
Use Low Gear (plaque) W7-2P 2C.57 24x18 24x18 — — — —
Trucks Use Lower Gear

(plaque) W7-2bP 2C.57 24x18 24x18 — — — —
XX% Grade (plaque) W7-3P 2C.57 24 x18 24 x18 — — — —
Next XX Miles (plaque) W7-3aP 2C.55 24x18 24 x18 — — — —
XX% Grade, XX Miles 7 . _ _ _

(plaque) W7-3bP 2C.57 24x18 24x18
Runaway Truck Ramp XX W7-4 2C.17 78 x 48 78 x 48 78 x 48 78 x 48 — —
Runaway Truck Ramp 3 _ .

(with arrow) W7-4b 2C.17 78 x 60 78 x 60 78 x 60 78 x 60
Truck Escape Ramp W7-4c 2C.17 78 x 60 78 x 60 78 x 60 78 x 60 — —
Sand, Gravel, Paved W7-4dP, . _

(plaques) 4eP AP 2C.17 24 x12 24 x12 24x12 24 x12
Hill Blocks View W7-6 2C.18 30 x 30* 36 x 36 36 x 36 — — 48 x 48
Bump or Dip W8-1,2 2C.28 30 x 30 36 x 36 36 x 36 48 x 48 24 x 24~ 48 x 48
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Table 2C-2. Warning Sign and Plaque Sizes (Sheet 2 of 3)

Sign or Plaque Desisglggti on Section Sir?g:,lzvf:r::)rl\jlluiii:ne Expressway | Freeway | Minimum | Oversized
Pavement Ends W8-3 2C.30 36 x 36 36 x 36 48 x 48 — 30 x 30" —
Soft Shoulder W8-4 2C.31 36 x 36 36 x 36 48 x 48 48 x 48 24 x 24~ 48 x 48
Slippery When Wet W8-5 2C.32 30 x 30 36 x 36 36 x 36 48 x 48 24 x 24~ 48 x 48
Road Condition (plaques) W8-5P,5bP,5cP | 2C.32 24x18 24 x 18 30 x 24 36 x 30 — 36 x 30
Ice W8-5aP 2C.32 24 x12 24 x12 30x18 30x18 — —
Truck Crossing W8-6 2C.49 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Loose Gravel W8-7 2C.32 36 x 36 36 x 36 36 x 36 — 24 x 24* 48 x 48
Rough Road W8-8 2C.32 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Low Shoulder W8-9 2C.31 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24~ 48 x 48
Uneven Lanes W8-11 2C.32 36 x 36 36 x 36 36 x 36 48 x 48 — 48 x 48
No Center Line W8-12 2C.34 36 x 36 36 x 36 36 x 36 48 x 48 — —
Bridge Ices Before Road W8-13 2C.32 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Fallen Rocks Ws-14 2C.32 30 x 30" 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Grooved Pavement W8-15 2C.33 30 x 30* 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Motorcycle (plaque) W8-15P 2C.33 24x18 24x18 30 x 24 36 x 30 — 36 x 30
Metal Bridge Deck W8-16 2C.33 30 x 30* 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Shoulder Drop Off (symbol) W8-17 2C.31 30 x 30 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Shoulder Drop-Off (plaque) W8-17P 2C.31 24x18 24 x18 30 x 24 36 x 30 — 36 x 30
Road May Flood W8-18 2C.35 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Flood Gauge W8-19 2C.35 12x72 12x72 — — — —
Gusty Winds Area W8-21 2C.35 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Fog Area W8-22 2C.35 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
No Shoulder W8-23 2C.31 36 x 36 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Shoulder Ends W8-25 2C.31 30 x 30" 36 x 36 36 x 36 48 x 48 24 x 24* 48 x 48
Left (Right) Lane Ends W9-1 2C.42 36 x 36 36 x 36 36 x 36 48 x 48 30 x 30" 48 x 48
L?F’{‘%ﬁ?ds Merge Left wW9-2 2C.42 36 x 36 36 x 36 36 x 36 48x48 | 30x30% 48 x 48
Right (Left) Lane Exit Only Wo-7 2C.43 132x 72 132x 72 132x 72 132x 72 — —
Bicycle W11-1 2C.49 30 x 30 30 x 30 36 x 36 — 24 x 24* 48 x 48
Pedestrian W11-2 2C.50 30 x 30" 36 x 36 36 x 36 — 24 x 24* 48 x 48
Large Animals 3,4,1\lgj117-,18, 2C.50 30 x 30* 36 x 36 36 x 36 — 24 x 24* 48 x 48

19,20,21,22

Farm Vehicle W11-5,5a 2C.49 30 x 30* 36 x 36 36 x 36 — 24 x 24* 48 x 48
Snowmobile W11-6 2C.50 30 x 30" 36 x 36 36 x 36 — 24 x 24* 48 x 48
Equestrian W11-7 2C.50 30 x 30* 36 x 36 36 x 36 — 24 x 24* 48 x 48
Emergency Vehicle W11-8 2C.49 30 x 30 36 x 36 36 x 36 — 24 x 24~ 48 x 48
Handicapped W11-9 2C.50 30 x 30 36 x 36 36 x 36 — — 48 x 48
Truck W11-10 2C.49 30 x 30* 36 x 36 36 x 36 — 24 x 24* 48 x 48
Golf Cart W11-11 2C.49 30 x 30 36 x 36 36 x 36 — 24 x 24* 48 x 48
E(’Bg?fg)cy Bl e W11-12P 2C.49 36 x 30 36 x 30 36 x 30 — — —
Horse-Drawn Vehicle W11-14 2C.49 30 x 30" 36 x 36 36 x 36 — 24 x 24* 48 x 48
Bicycle / Pedestrian W11-15 2C.49 30 x 30" 36 x 36 36 x 36 = 24 x 24* 48 x 48
Trail Crossing W11-15a 2C.49 30 x 30" 36 x 36 36 x 36 — 24 x 24* 48 x 48
Trail X-ing (plaque) W11-15P 2C.49 24 x 18 24 x18 30 x 24 — — 36 x 30
Double Arrow W12-1 2C.25 30 x 30* 36 x 36 36 x 36 — — —
Low Clearance (with arrows) W12-2 2C.27 36 x 36 36 x 36 48 x 48 48 x 48 30 x 30* —
Low Clearance W12-2a 2C.27 78 x 24 78 x 24 — —_ — —_
Advisory Speed (plaque) W13-1P 2C.08 18x 18 18x 18 24 x 24 30 x 30 — 30 x 30
Ag‘rgiesgéy Exit or Ramp W13-2,3 2C.14 24 x 30 24 x 30 36 x 48 36 x 48 — 48 x 60
Combination Horizontal

Alignment/Advisory Exit or W13-6,7 2C.15 24 x 42 24 x 42 36 x 60 36 x 60 = 48 x 84

Ramp Speed
Dead End, No Outlet W14-1,2 2C.26 30 x 30* 36 x 36 36 x 36 — 24 x 24* 48 x 48
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Table 2C-2. Warning Sign and Plaque Sizes (Sheet 3 of 3)
. Sign . Conventional Road .. .
Sign or Plaque : ; Section | - Expressway | Freeway | Minimum | Oversized
9 i Designation Single Lane | Multi-Lane P v v
Dead End, No Outlet

(with arrow) W14-1a,2a 2C.26 36 x8 36 x8 — — — —
No Passing Zone (pennant) W14-3 2C.45 48 x48x36 |48x48x36 — — 40 x 40 x 30 | 64 x 64 x 48
Playground W15-1 2C.51 30 x 30* 36 x 36 36 x 36 — 24 x 24* 48 x 48
Share the Road (plaque) W16-1P 2C.60 18 x 24 18 x 24 24 x 30 — — 24 x 30
XX Feet W16-2P 2C.55 24x18 24x18 — — — 30 x 24
XX Ft W16-2aP 2C.55 24x12 24 x12 — —_ —_ 30x18
XX Miles (2-line plaque) W16-3P 2C.55 30 x 24 30 x 24 = = = =
XX Miles (1-line plaque) W16-3aP 2C.55 30x 12 30x 12 — — — —
Next XX Feet (plaque) W16-4P 2C.55 30 x 24 30 x 24 — — — —
Supplemental Arrow . _ _ _ _

(plaque) W16-5P,6P 2C.56 24x18 24x18
Downward Diagonal Arrow

(plague) W16-7P 2C.50 24x12 24x12 = = = 30x 18
Advance Street Name : ;

(1-line plaque) W16-8P 2C.58 Varies x 8 Varies x 8 — — — —
A(dz‘{ﬁﬂgepf;téﬁzt) D W16-8aP 2C.58 || Variesx15 | Variesx 15 — — — —
Ahead (plaque) W16-9P 2C.50 24 x 12 24 x 12 30x 18 — — —
Photo Enforced

(symbol plaque) W16-10P 2C.61 24 x12 24x12 36x18 — — 48 x 24
Photo Enforced (plaque) W16-10aP 2C.61 24x18 24x 18 36 x 30 — — 48 x 36
HOV (plaque) W16-11P 2G.09 24x12 24x12 30x18 — — 30x 18
Traffic Circle (plaque) W16-12P 2C.46 24x18 24x18 — — — —
When Flashing (plaque) W16-13P 2C.50 24x18 24x18 — — — =
New (plaque) W16-15P 2C.62 24x12 24 x12 — — — —
Roundabout (plaque) W16-17P 2C.46 24x12 24 x12 — — — —
NOTICE W16-18P 2A.15 24 x12 24x12 — — — —
Speed Hump W17-1 2C.29 30 x 30* 36 x 36 — — 24 x 24* 48 x 48
Freeway Ends XX Miles W19-1 2C.24 — — — 144 x 48 — —
Expressway Ends XX Miles W19-2 2C.24 = = 144 x 48 = = =
Freeway Ends W19-3 2C.24 — — — 48 x 48 — —
Expressway Ends W19-4 2C.24 — — 48 x 48 — — —
All Traffic Must Exit W19-5 2C.24 — — 90 x 48 90 x 48 — —
New Traffic Pattern Ahead W23-2 2C.52 36 x 36 36 x 36 = = = —
Traffic Signal Extended

Green W25-1,2 2C.48 24 x 30 24 x 30 — —_ — —_

* The minimum size required for diamond-shaped warning signs facing traffic on multi-lane conventional roads shall be 36 x 36 per Section 2C.04

Notes: 1. Larger signs may be used when appropriate
2. Dimensions in inches are shown as width x height

Support:

02 Section 2A.11 contains information regarding the
applicability of the various columns in Table 2C-2.

Standard:

03 Except as provided in Paragraph 5, the minimum
size for all diamond-shaped warning signs facing
traffic on a multi-lane conventional road where the
posted speed limit is higher than 35 mph shall be
36 x 36 inches.

04 The minimum size for supplemental warning
plaques that are not included in Table 2C-2 shall be
as shown in Table 2C-3.

Option:

Table 2C-3. Minimum Size of
Supplemental Warning Plaques

Size of Supplemental Plaque
Size of
Warning Sign Rectangular Square
1Line | 2Lines | Arrow
24 x24
24x12| 24x18 | 24x12 | 18x18
30x 30
36 x 36
30x18 | 30x24 | 30x18 | 24x24
48 x 48

Notes: 1. Larger supplemental plagues may be used when appropriate
2. Dimensions in inches are shown as width x height

05 If a diamond-shaped warning sign is placed on the left-hand side of a multi-lane roadway to supplement the
installation of the same warning sign on the right-hand side of the roadway, the minimum size identified in the

Single Lane column in Table 2C-2 may be used.
December 2009
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06 Signs and plaques larger than those shown in Tables 2C-2 and 2C-3 may be used (see Section 2A.11).
Guidance:

07 The minimum size for all diamond-shaped warning signs facing traffic on exit and entrance ramps should be
the size identified in Table 2C-2 for the mainline roadway classification (Expressway or Freeway). If a minimum
size is not provided in the Freeway Column, the Expressway size should be used. If a minimum size is not
provided in the Freeway or the Expressway Column, the Oversized size should be used.

Section 2C.05 Placement of Warning Signs
Support:

01 For information on placement of warning signs, see Sections 2A.16 to 2A.21.
02 The time needed for detection, recognition, decision, and reaction is called the Perception-Response Time

(PRT). Table 2C-4 is provided as an aid for determining warning sign location. The distances shown in
Table 2C-4 can be adjusted for roadway features, other signing, and to improve visibility.

Guidance:

03 Warning signs should be placed so that they provide an adequate PRT. The distances contained in
Table 2C-4 are for guidance purposes and should be applied with engineering judgment. Warning signs should
not be placed too far in advance of the condition, such that drivers might tend to forget the warning because of
other driving distractions, especially in urban areas.

Table 2C-4. Guidelines for Advance Placement of Warning Signs

Advance Placement Distance’
(I:roas;?ﬁ_ SF?e‘;’édr“eigE ?ti:on Condition B: Deceleration to the listed advisory speed (mph) for the condition
Percentile and lane
Speed changing in 03 10* 204 30* 404 504 604 704
heavy traffic?
20 mph 225 ft 100 ft6 N/AS — — — — — —
25 mph 325 ft 100 ft¢ N/AS N/AS — — — — —
30 mph 460 ft 100 ft¢ N/AS N/AS — — — — —
35 mph 565 ft 100 fté N/AS N/AS N/AS — — — —
40 mph 670 ft 125 ft 100 ft¢ 100 ft¢ N/A® — — — —
45 mph 775 ft 175 ft 125 ft 100 fto 100 fto N/A® — — —
50 mph 885 ft 250 ft 200 ft 175 ft 125 ft 100 ft® — — —
55 mph 990 ft 325 ft 275 ft 225 ft 200 ft 125 ft N/AS — —
60 mph 1,100 ft 400 ft 350 ft 325 ft 275 ft 200 ft 100 ft® — —
65 mph 1,200 ft 475 ft 450 ft 400 ft 350 ft 275 ft 200 ft 100 ft6 —
70 mph 1,250 ft 550 ft 525 ft 500 ft 450 ft 375 ft 275 ft 150 ft —
75 mph 1,350 ft 650 ft 625 ft 600 ft 550 ft 475 ft 375 1t 250 ft 100 fto

"The distances are adjusted for a sign legibility distance of 180 feet for Condition A. The distances for Condition B have been adjusted for a sign legibility
distance of 250 feet, which is appropriate for an alignment warning symbol sign. For Conditions A and B, warning signs with less than 6-inch legend or
more than four words, a minimum of 100 feet should be added to the advance placement distance to provide adequate legibility of the warning sign.

2 Typical conditions are locations where the road user must use extra time to adjust speed and change lanes in heavy traffic because of a complex
driving situation. Typical signs are Merge and Right Lane Ends. The distances are determined by providing the driver a PRT of 14.0 to 14.5 seconds
for vehicle maneuvers (2005 AASHTO Policy, Exhibit 3-3, Decision Sight Distance, Avoidance Maneuver E) minus the legibility distance of 180 feet for
the appropriate sign.

3 Typical condition is the warning of a potential stop situation. Typical signs are Stop Ahead, Yield Ahead, Signal Ahead, and Intersection Warning signs.
The distances are based on the 2005 AASHTO Policy, Exhibit 3-1, Stopping Sight Distance, providing a PRT of 2.5 seconds, a deceleration rate of
11.2 feet/second?, minus the sign legibility distance of 180 feet.

4Typical conditions are locations where the road user must decrease speed to maneuver through the warned condition. Typical signs are Turn, Curve,
Reverse Turn, or Reverse Curve. The distance is determined by providing a 2.5 second PRT, a vehicle deceleration rate of 10 feet/second?, minus the
sign legibility distance of 250 feet.

5No suggested distances are provided for these speeds, as the placement location is dependent on site conditions and other signing. An alignment
warning sign may be placed anywhere from the point of curvature up to 100 feet in advance of the curve. However, the alignment warning sign should
be installed in advance of the curve and at least 100 feet from any other signs.

8 The minimum advance placement distance is listed as 100 feet to provide adequate spacing between signs.
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04 Minimum spacing between warning signs with different messages should be based on the estimated PRT for
driver comprehension of and reaction to the second sign.

05 The effectiveness of the placement of warning signs should be periodically evaluated under both day and
night conditions.

Option:
06 Warning signs that advise road users about conditions that are not related to a specific location, such as Deer

Crossing or SOFT SHOULDER, may be installed in an appropriate location, based on engineering judgment, since
they are not covered in Table 2C-4.

Section 2C.06 Horizontal Alignment Warning Signs
Support:

01 A variety of horizontal alignment warning signs (see Figure 2C-1), pavement markings (see Chapter 3B), and
delineation (see Chapter 3F) can be used to advise motorists of a change in the roadway alignment. Uniform
application of these traffic control devices with respect to the amount of change in the roadway alignment conveys
a consistent message establishing driver expectancy and promoting effective roadway operations. The design and
application of horizontal alignment warning signs to meet those requirements are addressed in Sections 2C.06
through 2C.15.

Figure 2C-1. Horizontal Alignment Signs and Plaques

LY

Wi1-1a W1-2a
W1-10 W1-10a W1-10b
W1-10c W1-10d W1-10e W1-11 W1-13
EXIT RAMP
EXIT RAMP ‘ ’ ' '
MPH MPH MPH M P? M P?
W1-15 W13-1P W13-2 W13-3 W13-6 W13-7

Note: Turn arrows and reverse turn arrows may be substituted for the curve arrows and reverse curve arrows on the

W1-10 series signs where appropriate.
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Standard:

02 In advance of horizontal curves on freeways, on expressways, and on roadways with more than 1,000
AADT that are functionally classified as arterials or collectors, horizontal alignment warning signs shall
be used in accordance with Table 2C-5 based on the speed differential between the roadway’s posted or
statutory speed limit or 85th-percentile speed, whichever is higher, or the prevailing speed on the approach
to the curve, and the horizontal curve’s advisory speed.

Option:

03 Horizontal Alignment Warning signs may also be used on other roadways or on arterial and collector

roadways with less than 1,000 AADT based on engineering judgment.

Section 2C.07 Horizontal Alignment Signs (W1-1 through W1-5, W1-11, W1-15)
Standard:

01 If Table 2C-5 indicates that a horizontal alignment sign (see Figure 2C-1) is required, recommended,
or allowed, the sign installed in advance of the curve shall be a Curve (W1-2) sign unless a different sign is
recommended or allowed by the provisions of this Section.

02 A Turn (W1-1) sign shall be used instead of a Curve sign in advance of curves that have advisory speeds
of 30 mph or less (see Figure 2C-2).

Guidance:

03 Where there are two changes in roadway alignment in opposite directions that are separated by a tangent
distance of less than 600 feet, the Reverse Turn (WI-3) sign should be used instead of multiple Turn (WI-1) signs
and the Reverse Curve (WI-4) sign should be used instead of multiple Curve (W1-2) signs.

Option:
04 A Winding Road (W1-5) sign may be used instead of multiple Turn (W1-1) or Curve (W1-2) signs where there
are three or more changes in roadway alignment each separated by a tangent distance of less than 600 feet.

05 A NEXT XX MILES (W7-3aP) supplemental distance plaque (see Section 2C.55) may be installed below the
Winding Road sign where continuous roadway curves exist for a specific distance.

o6 If the curve has a change in horizontal alignment of 135 degrees or more, the Hairpin Curve (W1-11) sign may
be used instead of a Curve or Turn sign.

07 If the curve has a change of direction of approximately 270 degrees, such as on a cloverleaf interchange ramp,
the 270-degree Loop (W1-15) sign may be used instead of a Curve or Turn sign.

Guidance:

08 When the Hairpin Curve sign or the 270-degree Loop sign is installed, either a One-Direction Large Arrow
(WI1-6) sign or Chevron Alignment (WI-8) signs should be installed on the outside of the turn or curve.

Table 2C-5. Horizontal Alignment Sign Selection

Difference Between Speed Limit and Advisory Speed

Type of Horizontal

Alignment Sign 25 mph or

5mph more

10 mph 15 mph 20 mph

Turn (W1-1), Curve (W1-

2), Reverse Turn (W1-3),
Reverse Curve (W1-4),
Winding Road (W1-5), and
Combination Horizontal
Alignment/Intersection
(W10-1)

(see Section 2C.07 to
determine which sign to use)

Recommended Required Required Required Required

Advisory Speed Plaque
(W13-1P)

Recommended

Required

Required

Required

Required

Chevrons (W1-8) and/or One
Direction Large Arrow (W1-6)

Optional

Recommended

Required

Required

Required

Exit Speed (W13-2) and
Ramp Speed (W13-3) on
exit ramp

Optional

Optional

Recommended

Required

Required

Note: Required means that the sign and/or plaque shall be used, recommended means that the sign and/or plaque
should be used, and optional means that the sign and/or plaque may be used.

See Section 2C.06 for roadways with less than 1,000 ADT.
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Figure 2C-2. Example of Warning Signs for a Turn

W1-1aL (optional)

W1-6L (optional) W1-8R

W1-8
W1-6R (optional) ?

— |

Legend
== ‘ N:
=> Direction of travel N =

Wi1-1L

Wi1-8
@

W1-8L

-

9
\ W1-1aR
(optional)

Notes:
1. See Table 2C-4 for advance placement distance guidelines
2. See Table 2C-5 for the selection of horizontal alignment signs
3. See Table 2C-6 for spacing of W1-8 signs
4. A 25-mph advisory speed is shown for illustrative purposes only

N
NN
Vot Wi1-1R
W13-1P
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Section 2C.08 Adyvisory Speed Plaque (W13-1P
Option:

01 The Advisory Speed (W13-1P) plaque (see Figure 2C-1) may be used to supplement any warning sign to
indicate the advisory speed for a condition.
Standard:

02 The use of the Advisory Speed plaque for horizontal curves shall be in accordance with the information

shown in Table 2C-5. The Advisory Speed plaque shall also be used where an engineering study indicates a
need to advise road users of the advisory speed for other roadway conditions.

03 If used, the Advisory Speed plaque shall carry the message XX MPH. The speed displayed shall be a
multiple of 5 mph.

04 Except in emergencies or when the condition is temporary, an Advisory Speed plaque shall not be
installed until the advisory speed has been determined by an engineering study.

05 The Advisory Speed plaque shall only be used to supplement a warning sign and shall not be installed
as a separate sign installation.

06 The advisory speed shall be determined by an engineering study that follows established engineering
practices.

Support:

07 Among the established engineering practices that are appropriate for the determination of the recommended
advisory speed for a horizontal curve are the following:

A. An accelerometer that provides a direct determination of side friction factors
B. A design speed equation
C. A traditional ball-bank indicator using the following criteria:

1. 16 degrees of ball-bank for speeds of 20 mph or less
2. 14 degrees of ball-bank for speeds of 25 to 30 mph
3. 12 degrees of ball-bank for speeds of 35 mph and higher

08 The 16, 14, and 12 degrees of ball-bank criteria are comparable to the current AASHTO horizontal curve
design guidance. Research has shown that drivers often exceed existing posted advisory curve speeds by
7 to 10 mph.

Guidance:
09 The advisory speed should be determined based on free-flowing traffic conditions.

10 Because changes in conditions, such as roadway geometrics, surface characteristics, or sight distance, might
affect the advisory speed, each location should be evaluated periodically or when conditions change.

Section 2C.09 Chevron Alignment Sign (W1-8)
Standard:

01 The use of the Chevron Alignment (W1-8) sign (see Figures 2C-1 and 2C-2) to provide additional
emphasis and guidance for a change in horizontal alignment shall be in accordance with the information
shown in Table 2C-5.

Option:

02 When used, Chevron Alignment signs may be used instead of or in addition to standard delineators.
Standard:

03 The Chevron Alignment sign shall be a vertical rectangle. No border shall be used on the Chevron
Alignment sign.

04 If used, Chevron Alignment signs shall be installed on the outside of a turn or curve, in line with and
at approximately a right angle to approaching traffic. Chevron Alignment signs shall be installed at a
minimum height of 4 feet, measured vertically from the bottom of the sign to the elevation of the near edge
of the traveled way.

Guidance:

05 The approximate spacing of Chevron Alignment signs on the turn or curve measured from the point of
curvature (PC) should be as shown in Table 2C-6.

06 If used, Chevron Alignment signs should be visible for a sufficient distance to provide the road user with
adequate time to react to the change in alignment.
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Standard: ] .

07 Chevron Alignment signs shall ?Iblﬁzmce-r?t STy%Igaolnslgg? ngn(t);cche:’r:sn
not be placed on the far side of a 19 19 1z urv
T-intersection facing .trafﬁc on the stem Advisory Speed | CurveRadius || Sign Spacing
approach to warn drivers that a through
movement is not physically possible, as 15 mph or less Less than 200 feet 40 feet
this is the function of a Two-Direction (or 20 to 30 mph 200 to 400 feet 80 feet
One-Direction) Large Arrow sign. 35 to 45 mph 401 to 700 feet 120 feet

08 Chevron Alignment signs shall not 50 to 60 mph 701 to 1,250 feet 160 feet
be.used to mark ObStl‘llCt.IOIlS W_lthln or More than 60 mph More than 1,250 feet 200 feet
adjacent to the roadway, including the
beginning of guardrails or barriers, as Note: The relationship between the curve radius and the advisory speed shown in this
this is the function of an object marker table should not be used to determine the advisory speed.

(see Section 2C.63).

Section 2C.10 Combination Horizontal Alignment/Advisory Speed Signs (W1-1a, W1-2a

Option:

01 The Turn (W1-1) sign or the Curve (W1-2) sign may be combined with the Advisory Speed (W13-1P) plaque
(see Section 2C.08) to create a combination Turn/Advisory Speed (W1-1a) sign or combination Curve/Advisory
Speed (W1-2a) sign (see Figure 2C-1).

02 The combination Horizontal Alignment/Advisory Speed sign may be used to supplement the advance
Horizontal Alignment warning sign and Advisory Speed plaque based upon an engineering study.

Standard:

03 If used, the combination Horizontal Alignment/Advisory Speed sign shall not be used alone and shall
not be used as a substitute for a Horizontal Alignment warning sign and Advisory Speed plaque at the
advance warning location. The combination Horizontal Alignment/Advisory Speed sign shall only be used
as a supplement to the advance Horizontal Alignment warning sign. If used, the combination Horizontal
Alignment/Advisory Speed sign shall be installed at the beginning of the turn or curve.

Guidance:

04 The advisory speed displayed on the combination Horizontal Alignment/Advisory Speed sign should be based

on the advisory speed for the horizontal curve using recommended engineering practices (see Section 2C.08).

Section 2C.11 Combination Horizontal Alignment/Intersection Signs (W1-10 Series)
Option:

01 The Turn (W1-1) sign or the Curve (W1-2) sign may be combined with the Cross Road (W2-1) sign or the
Side Road (W2-2 or W2-3) sign to create a combination Horizontal Alignment/Intersection (W1-10 series) sign
(see Figure 2C-1) that depicts the condition where an intersection occurs within or immediately adjacent to a turn
or curve.

Guidance:

02 Elements of the combination Horizontal Alignment/Intersection sign related to horizontal alignment
should comply with the provisions of Section 2C.07, and elements related to intersection configuration should
comply with the provisions of Section 2C.46. The symbol design should approximate the configuration of the
intersecting roadway(s). No more than one Cross Road or two Side Road symbols should be displayed on any
one combination Horizontal Alignment/Intersection sign.

Standard:

03 The use of the combination Horizontal Alignment/Intersection sign shall be in accordance with the
appropriate Turn or Curve sign information shown in Table 2C-5.

Section 2C.12 One-Direction Large Arrow Sign (W1-6)
Option:

01 A One-Direction Large Arrow (W1-6) sign (see Figure 2C-1) may be used either as a supplement or alternative
to Chevron Alignment signs in order to delineate a change in horizontal alignment (see Figure 2C-2).

02 A One-Direction Large Arrow (W1-6) sign may be used to supplement a Turn or Reverse Turn sign
(see Figure 2C-2) to emphasize the abrupt curvature.
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Standard:
03 The One-Direction Large Arrow sign shall be a horizontal rectangle with an arrow pointing to the left
or right.

04  The use of the One-Direction Large Arrow sign shall be in accordance with the information shown in
Table 2C-5.

05 If used, the One-Direction Large Arrow sign shall be installed on the outside of a turn or curve in line
with and at approximately a right angle to approaching traffic.

06 The One-Direction Large Arrow sign shall not be used where there is no alignment change in the
direction of travel, such as at the beginnings and ends of medians or at center piers.

07 The One-Direction Large Arrow sign directing traffic to the right shall not be used in the central island
of a roundabout.

Guidance:

08 If used, the One-Direction Large Arrow sign should be visible for a sufficient distance to provide the road
user with adequate time to react to the change in alignment.

Section 2C.13 Truck Rollover Warning Sign (W1-13)
Option:

01 A Truck Rollover Warning (W1-13) sign (see Figure 2C-1) may be used to warn drivers of vehicles with a high
center of gravity, such as trucks, tankers, and recreational vehicles, of a curve or turn where geometric conditions
might contribute to a loss of control and a rollover as determined by an engineering study.

Support:

02 Among the established engineering practices that are appropriate for the determination of the truck rollover
potential of a horizontal curve are the following:

A. An accelerometer that provides a direct determination of side friction factors
B. A design speed equation
C. A traditional ball-bank indicator using 10 degrees of ball-bank

Standard:

03 If a Truck Rollover Warning (W1-13) sign is used, it shall be accompanied by an Advisory Speed
(W13-1P) plaque indicating the recommended speed for vehicles with a higher center of gravity.

Option:
04 The Truck Rollover Warning sign may be displayed as a static sign, as a static sign supplemented by a flashing

warning beacon, or as a changeable message sign activated by the detection of an approaching vehicle with a high
center of gravity that is traveling in excess of the recommended speed for the condition.

Support:

05 The curved arrow on the Truck Rollover Warning sign shows the direction of roadway curvature. The truck
tips in the opposite direction.

Section 2C.14 Adyvisory Exit and Ramp Speed Signs (W13-2 and W13-3
Standard:

01 Advisory Exit Speed (W13-2) and Advisory Ramp Speed (W13-3) signs (see Figure 2C-1) shall be
vertical rectangles. The use of Advisory Exit Speed and Advisory Ramp Speed signs on freeway and
expressway ramps shall be in accordance with the information shown in Table 2C-5.

Guidance:

02 If used, the Advisory Exit Speed sign should be installed along the deceleration lane and the advisory speed
displayed should be based on an engineering study. When a Truck Rollover (WI-13) sign (see Section 2C.13) is
also installed for the ramp, the advisory exit speed should be based on the truck advisory speed for the horizontal
alignment using recommended engineering practices.

03 If used, the Advisory Exit Speed sign should be visible in time for the road user to decelerate and make an
exiting maneuver.

Support:

04  table 2C-4 lists recommended advance sign placement distances for deceleration to various advisory speeds.
Guidance:

05 If used, the Advisory Ramp Speed sign should be installed on the ramp to confirm the ramp advisory speed.
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06 If used, Chevron Alignment (WI-8) signs and/or One-Direction Large Arrow (WI-6) signs should be installed
on the outside of the exit curve as described in Sections 2C.09 and 2C.12.

Option:

07 Where there is a need to remind road users of the recommended advisory speed, a horizontal alignment
warning sign with an advisory speed plaque may be installed at or beyond the beginning of the exit curve or on the
outside of the curve, provided that it is apparent that the sign applies only to exiting traffic. These signs may also

be used at intermediate points along the ramp, especially if the ramp curvature changes and the subsequent curves
on the ramp have a different advisory speed than the initial ramp curve.

Support:
08 Figure 2C-3 shows an example of advisory speed signing for an exit ramp.

Section 2C.15 Combination Horizontal Alignment/Advisory Exit and Ramp Speed Signs (W13-6 and
W13-7)
Option:

01 A horizontal alignment sign (see Section 2C.07) may be combined with an Advisory Exit Speed or Advisory
Ramp Speed sign to create a combination Horizontal Alignment/Advisory Exit Speed (W13-6) sign or a
combination Horizontal Alignment/Advisory Ramp Speed (W13-7) sign (see Figure 2C-1). These combination
signs may be used where the severity of the exit ramp curvature might not be apparent to road users in the
deceleration lane or where the curvature needs to be specifically identified as being on the exit ramp rather than on
the mainline.

Section 2C.16 Hill Signs (W7-1, W7-1a
Guidance:

01 The Hill (W7-1) sign (see Figure 2C-4) should be used in advance of a downgrade where the length, percent of
grade, horizontal curvature, and/or other physical features require special precautions on the part of road users.

02 The Hill sign and supplemental grade (W7-3P) plaque (see Section 2C.57) used in combination, or the W7-1a
sign used alone, should be installed in advance of downgrades for the following conditions:

5% grade that is more than 3,000 feet in length,

6% grade that is more than 2,000 feet in length,

7% grade that is more than 1,000 feet in length,

8% grade that is more than 750 feet in length, or
9% grade that is more than 500 feet in length.

03 These signs should also be installed for steeper grades or where crash experience and field observations
indicate a need.

SASEOR Ny

04 Supplemental plaques (see Section 2C.57) and larger signs should be used for emphasis or where special
hill characteristics exist. On longer grades, the use of the Hill sign with a distance (W7-3aP) plaque or the
combination distance/grade (W7-3bP) plaque at periodic intervals of approximately 1-mile spacing should
be considered.

Standard:

05 If the percent grade is displayed on a supplemental plaque, the plaque shall be placed below the Hill
(W7-1) sign.
Option:

o6 A USE LOW GEAR (W7-2P) or TRUCKS USE LOWER GEAR (W7-2bP) supplemental plaque
(see Figure 2C-4) may be used to indicate a situation where downshifting as well as braking might be advisable.

Section 2C.17 Truck Escape Ramp Signs (W7-4 Series)

Guidance:

01 Where applicable, truck escape (or runaway truck) ramp advance warning signs (see Figure 2C-4) should
be located approximately I mile, and 1/2 mile in advance of the grade, and of the ramp. A sign also should be
placed at the gore. A RUNAWAY VEHICLES ONLY (R4-10) sign (see Section 2B.35) should be installed near the
ramp entrance to discourage other road users from entering the ramp. No Parking (R8-3) signs should be placed
near the ramp entrance.

Standard:
02 When truck escape ramps are installed, at least one of the W7-4 series signs shall be used.
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