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Michigan Department of State Highways and Transportation 
Roadside Safety Improvement Program 

Task 1 

Design Guides 

General 

The sole objective of Task 1 is to replace existing exposed steel 

beam guardrail endings on the state trunkline system with the 

buffer end-section, and to do this as rapidly as resources allow. 

It is understood that at many guardrail installations there is 

other work that ought to be done, but increasing the amount of 

work at one installation will delay the removing of exposed endings 

at others. So the work to be done under Task 1 is strictly 

limited; the balance of the work needed will be undertaken in 

Tasks 2 and 3. 

Task 2 will be the improving of structure approach guardrail and, 

as necessary, the reconstruction of the structure railing to meet 

current standards. 

Task 3 will be a complete improvement of the roadside to current 

standards, considering all items, not just guardrail. Most of the 

work done under Task 1 will be negated by the work done under Task 

3. A guardrail installation treated under Task 1 cannot be 

considered to have necessarily been brought up to "Yellow Book" 

standards. 

In applying these Design Guides for Task 1, it is important to keep 

in mind the objective of Task 1. Since these guides are to be 

used to determine the proper treatment for thousands of existing 

guardrail installations, there will be situations in which strict 
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adherence to the guides will be detremental to the objective, In 

such situations, the investigator must adjust the guides, using 

his engineering judgement, as necessary to best achieve the 

objectives. 

END SECTIONS 

All exposed guardrail endings on two-way roadways and on the approach 

end of one-way roadways will be replaced with a buffer end-section 

and, if necessary, a curved guardrail section, in accordance with 

Standard Plan (Special Detail) ____ • 

An "exposed guardrail ending" is an ending which has the potential 

of penetrating the vehicle .on an end-on impact and that is a 

position where an end-on impact is possible. 

The most common types of endings that have the potential of 

penetrating the vehicle are fl~red or curved end sections and blunt 

endings. Neither buried end-section nor the lower rail of Type C 

or CD guardrail are considered "exposed guardrail endings." 

An ending is not in "a position where an end-on impact is ·possible" 

if there is an obstruction in the vehicle's path that will prevent 

it from hitting the guardrail ending head-on, or if the guardrail 

is turned so that the ending does not face oncoming drivers on 

the trunkline, or if some other situation.exists such that.an end-

on impact is improbable, See sheet _2__ On divided highways, 

the trailing end of a median guardrail installation should be 

treated under Task 1 if the existing ending is 30 ft or less from 

the inside edge of the opposing roadway. 
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OTHER WORK 

In addition to treating the guardrail endings, the investigator 

should recommend that a minor amount of additional work be done, 

when such work is expected to greatly improve the protection 

provided to the motoring public. The types of additional work 

the investigator may recommend are discussed below. 

1. Guardrail Removal. All unwarranted guardrail installations 
shall be removed; some of the other work described below may 
be recommended so as to eliminate the guardrail warrant. 
Guardrail is not warranted when the roadside is cleared, 
within the limits set below, of all obstacles from which the 
motorist needs protection for these slopes: 

a) Foreslope of 1 on 4 or flatter: Clear roadside for 
30 ft from the edge of pavement. 

b) Foreslope of 1 on 4 to 1 on 3; maximum height of 
fill of 20 ft: Clear roadside on the slope and the 
first 10 ft of the backslope and within 30 ft from 
the edge of pavement. 

However, the guardrail may still be warranted if an overly­
' hazardous situation exists at the toe of the slope, such as 

a V-ditch, water, trees, or. a backslope of 1 on 2 or steeper. 

2. Guardrail Extensions. Occasionally existing guardrail 
installations may be extended under the three conditions 
listed below. If the existing guardrail is Type A or Type 
B, the extension shall be Type B. If the existing guardrail 
is Type C the extension shall be Type C. Structure approach 
guardrail will be treated under Task 2, and so will not be 
extended under Task 1. 

a) A guardrail installation may be extended up to 100 ft 
on either end if necessary to provide adequate protec­
tion from an obstacle. The guardrail should extend at 
least 50 ft from either side of the obstacle. 

b) A guardrail installation less than 100 ft in length 
should be lengthened to 100 ft, 50 ft on either side 
of the obstacle. If the installation to be lengthened 
is less than 21 in. high, measured to the top of the 
rail, the entire installation should be replaced. 

c) If the opening between two successive guardrail 
installations would be less than 150 ft after the Task 
1 treatment is applied, the guardrail should be 
extended to close the gap. In doing so, however, the 
access rights of the abutting property owner must be 
protected; driveways, field entrances, cattle crossings, 
and in some cases pedestrian openings, generally cannot 
be closed. 
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The dimensions given above do not include the buffer end 
section. It will often be necessary to adjust those 
dimensions as existing conditions dictate. 

3. Minor Grading. Minor grading to eliminate the warrant for 
guardrail can occasionally be done, depending on the 
capabilities of the agency doing the work. Such work could 
include flattening slopes to 1 on 3 or flatter (1 on 4 
desirable) up to 100 cubic yards of fill. (Sheet 8 ) . 
Subbase and roadside drainage and erosion control must be 
maintained or restored. 

4. Culvert Endin_g_§_. Occasionally a guardrail installation can 
be eliminated by replacing a culvert headwall with a culvert 
end section. For Task 1, culverts up to 36 in. diameter may 
be so treated (Standard Plans IV-86A and IV-88A). For 
culverts of 24 in. diameter or greater, a grate shall also 
be required unless the culvert end section is 20 ft or more 
from the edge of pavement. Culverts that must be extended 
as a result of minor grading shall have a culvert end 
section. 

5 • Inlet Covers. 
area shall be 
I-12A). 

TASK 2 INVENTORY 

Any Inlet Cover E that is found in a driveable 
replaced with an Inlet Cover G (Standard Plan 

When the information required for Task 1 is gathered in the field, 

the inventory required for Task 2 will also be obtained, 

This inventory must include enough information about each structure 

and box culvert so that the proper approach guardrail and structure. 

railing system can be designed: the type of existing structure 

railing; the length of existing guardrail; structure, pavement, 

and shoulder widths; the foreslope for each quadrant, to the point 

where it is 1 on 3 or flatter; culverts in the vicinity of the 

structures; and railroad grade crossings, driveways, or other items 

that would restrict the length of guardrail that can be installed. 

The normal lengths of guardrail to be installed at structure 

approaches are shown on sheet ~ A sample of the type of data 

needed on this inventory is shown on sheets/Of//. The structure 
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approach guardrail system, including structural anchorages, revised 

structure railing, and impact attenuators, if any, will be designed 

in the office. 
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GUARDRAIL REMOVAL AS RELATED TO CULVERTS 

TASK 1 

CULVERTS UP TO 36 INCH DIAMETER: 

REMOVE HEADWALL1 EXTEND AND ADD CULVERT 

END SECTION, 

FoR CULVERTS OF 24 INCHES DIAMETER OR 

GREATER1 A GRATE SHALL BE ADDED UNLESS 

20 FEET OR MORE FROM EDGE OF PAVEMENT, 

·. ,, ·~· .. . •. - . . 

• 
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INSTRUCTION SIIEET FOR 
NATIONAL BRIDGE INSPECTION PROGRAM 

BRIDGE RAILING AND GUARDRAIL INVENTORY 

Q)Tra.nslt'IOn j I f.dvonc.~ GR. .I ~-~Advo.~C:Q GunrdrO:tl 
Term tna.\ 

1. Fill in structure identification before beginning inventory. 

2. During inventory, fill in bridge railing code and codes for 
transition, approach guardrail, and approach guardrail 
terminal for each quadrant. 

A. Bridge railing: 
Code 1 for concrete bariier (slope face or parapet) 

Code 0 for all others 

B. Transition: 
Code 1 for structural guardrail anchorage and 3'3~" 

past spacing for 12.5 1 (min)· 

Code 0 for all others 

C. Advance Guardrail: 
Code 1 for steel beam guardrail with minimum lengths 

of 125 ft (free access) or 225 ft (limited 
access) 

Code 0 for other types of guardrail or no guardrail, 
or for lengths inadequate to shield all hazards 

D. Advance Guardrail Terminal: 
Code 1 for Cable Anchorage, Buried end-section, or 

structural anchorage 

Code 0 for all others 

3. If any information is unavailable or indeterminable, draw a 
dash through the box and explain in comments column. 

4. On a one-way roadway, if guardrail is not required on the trail­
ing end of the structure, mark "NR" for quadrants 2 and/or 3. 

5. DO NOT code the composite rating for the structure; that infor­
mation will be determined by the Maintenance Division. 

/6 
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Place Single End Shoe 2'-2" for 8u11 Gu.rdra11-Type C STRUCTURE GUARDRAIL 
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/ 

"'"' liirdware shall be galvanized in 
•ccordance with ASTM-Al53 

5/8" g x 1'-lo• Post Bolt & 
Washer & l/4"X 3"x 3" Washer 
(Orlll holes to mlss refin. 
bar at center of end posts,) 

• 

l ~ I ~lock for lower beam 4"x 6VGutte~,l~nd 81 k f 1 b ) DETAIL FOR 

· £v~;n~/xlsting guardrail l'-l~ for B~am Guardrafl-Type C ELEVATION VIEW en \o~·er benm when 1'·9• for Sen Guardrail-Type 8 {SECTION A-A) 
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BRIDGE GUARDRA!L TYPE wC" 

Eridge Guardrail Tvoe 

Curb face 

-. 
6.-l<.!ge ~~prodch 

Curb & G~tter 

I Transitfon to existinQ Qtardrall a11onment 
\REPLACING TUBULAR RAILING) 

Pliy Ite111 Includes Remov41 of Existing Tubular Railing 

0 . 
;., N . 

N 

N 

• 

~ctll. S-13-74 

Motes: 
4. Hardware shall be galvanized "'n 

accordance to"ith ASlM-153 

2: Steel posts and plates shall be 
galvanized 1fter fabrication in 
accordance with ASTM-A123 
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