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At the end of this session, you will be able
to:

» Define the Length of Need and apply

the design principles for an optimal
installation

» Modify guardrail for special situations
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1. Eliminate obstacles or design proposed features free of
obstacles (such as slope flattening to avoid barrier
warrants, removing rock outcroppings, and removing point
obstacles);

2. Relocate the obstacle;

3. Where applicable, make the obstacle breakaway (such as
sign posts and luminaire supports);

4. Shield the obstacle with a roadside barrier, which is also
considered an obstacle and should only be used when
other alternatives cannot be achieved; or

5. Delineate the obstacle.
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The following equation is used to determine the total
barrier length for a given roadside condition:
LroraL = Lapjacent + Losstacte + Lorrosing
Where:
The length needed in advance of the obstacle required
Lapjacent = .. .
to protect traffic in adjacent lanes.
Losstacie = The length of the obstacle itself.
The length in advance of the obstacle needed to protect
Lorrosing = . .
traffic in opposing lanes.
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Edge of Traveled Way © = Angle of Departure (Unknown)
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Runout Length (Lg) (ft)
Z;Sé'gg Design Year Traffic Volume (AADT) Sg3f’ f's'g:e
(Mmph) 10000 20 Zeood 1000 L ()
80 470 430 380 330 12
70 360 330 290 250
60 300 250 210 200
50 230 190 160 150 6.5
40 160 130 110 100
30 110 90 80 70
Page 9-29
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» Calculating the length of need (X) for
straight or nearly straight sections of
roadway:

* For flared guardrail installations:

La + (b/a) (L1) — L2

X= " (ba) + (LalLr)

* For parallel guardrail installations:
La — L2
X= —ATL2
La/Lr
[ Ref: AASHTO Roadside Design Guide, 4th Edition, Equation 5-1 and 5-2, Pg 5-51
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X
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Full strength
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Use approved terminal treatment
o See lf)‘lglu re See section 9.4.4
e ow'\ 2
] u Shy line
o Non-flared approach 4 ‘(_ Y
4 >
ETW o}

4 Adjacent traffic

= Opposing traffi

C

Cha tFer (?—To;d?;de Safe September 2016 ~ MDT Road Design Manual
ederal Highway 2 T, P
@ iminsicton N
Participant Notebook Page 6-5



FAST Act Guardrail Safety Training — Highway Barrier Design Training

Session 6: Length of Need and Special Considerations

Where:
X,Y = coordinates of beginning of barrier need.
X L, (Lo L1) L= recommended clear zone.
LO L= distance from edge of traveled way to back of obstacle (i.e., the
lateral extent of the obstacle). For a fixed object, the lateral extent
VL of the obstacle (L) is the distance from the edge of the traveled
o way to the far side of the obstacle. If the obstacle is an
embankment or a fixed object that extends beyond the clear
zone, Lo is measured to the outside edge of the clear zone
X = La—L2 )
= m (Le)ie, Ly =Lg.
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9.4.3.3 Length of Need (Obstacle Within Recoverable Clear Zone)
Lo - Ll
tan5°

Where: Y = L1

X.,Y = coordinates of beginning of barrier need.

Ly= distance from edge of traveled way to back of obstacle (i.e., the
lateral extent of the obstacle).

L, = distance from edge of traveled way to face of barrier.

5= departure angle.
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9.4.3.3 Length of Need (Obstacle Within Recoverable
Clear Zone)

For obstacles located near the clear zone limit, check
the necessary barrier length using both the LR
formulas (Section 9.4.3.2) and the 5-degree angle
formulas (Section 9.4.3.3). Use the method that
produces the shorter overall length of barrier.

Suggestion: If Lg/Ly < 11.4, use the L formula
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Clear zone for opposing traffic
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See section 9.4.4
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Area of concern

(obstacle)
Full strength

23, Rail to here

ETW _ Qo
A:__: e Point on curve

MDT Road Design Manual
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SHOULDER
SHOULDER
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Energy- Absorblng termlnals should be mstalled in a straight line
over the length of the terminal proper. This may require the barrier
to be extended in advance of the curve.
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PRE-ASSESSMENT PHOTO
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Runout Length (Lg) (ft)
g‘:)se'g; Design Year Traffic Volume (AADT) ngf';?
M oo e S0 e L
80 470 430 380 330 12
70 360 330 290 250
60 300 250 210 200
50 230 190 160 150 6.5
40 160 130 110 100 5
30 110 90 80 70 4
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1. Stand on roadway edgeline opposite the upstream edge of
the hazard.

2. Pace upstream along edgeline 12 times the distance from
ETL to the outside edge of hazard (L, - MDT procedure)

3. Turn and look at the upstream, outside edge of hazard.

4. If planned (or existing) barrier run intercepts this line of sight,
it satisfies design procedure for adjacent length of need.

5. Check for ALL hazards that should be shielded in this area

6. Check for better terminal location if needed by extending
barrier a short distance.

An anchor must be ADDED at the end

90° }
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Place as far from traffic

as practical
(without affecting performance)
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» Turnout Conflict (Intersecting Roadway)

* Long Span (Omitted Post{s})

* Gaps between runs of barrier

» Extra Blocks

* Leaveouts (Blockouts) for Posts in
Structural Pavement

* Guardrail Post in Rock
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Test Installation

2] M-ﬁ—.—.—.—.— i
Tangent (o Parapel 62 g oty

754" ‘

On-going Research by Pool Fund — No Eligibility Letter
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STANDARD MGS
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* No post modifications
» Can be used with wood or steel posts
» Can be used with 8” or 12” blockouts

Federal Highway
(V Administration

Working Width 50.1”
Limit 1 per 50’

usnpm entof tansporiaion

Federal Hi hway
(V Admlnlsh
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9.4.3.9 Minimum Length/Gaps

Short runs of barrier have limited value and should be avoided.
Generally, a barrier should have at least 100 feet of standard
rail section exclusive of terminal sections and/or transition
sections (does not include rail connected to structures or other
blunt ends). Short gaps between runs of barrier are
undesirable. Therefore, gaps of less than 165 feet between
barrier termini should be connected into a single run.
Exceptions may be necessary for access, or other project
considerations.
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of posts.

US. Department of Transporfation
e Federal Hi%hwuy

Administration

» Two block-outs (up to 16” deep) may
be used at any time, for any number

» Three block-outs may be used at one
or two posts in a section of guardrail.

Ref: AASHTO Roadside Design Guide — 3 Edition, Section 5.4.1.6

Lesaves it

s~ Center Post

inLeave Ot ™| _I W

(Square o Round)
173" min.
F—1 mma

];;_ I'a-lm

W-Bean —"

Steel Post Detail
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By

Grand Fl* (56 .}

Section A-A
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Plan “iew Stesl
Posts

Either hole configuration
acasptable

Posts

Dither hols sofiguratian
acceptable

Notes

US. Depariment of Transportation
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=) @21”

Plan “iew Weood =2

S80mm
580mm

For averlying sall
deptha (&) ranging fram
Q to 460 mm, the
depth of required
drilling {B) s equal to
610 .

Eligibility Letter B-64B

Notes

8”

203mm; -

Pl

Far averlying scil
depths (8) ranging frarm
450 ta the embedment
depth of th pest, depth
of required driling (B}
s equal 1o either 305
mm or the desired
embedment depth minus
the depth of =il which
ever is less.
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| \ /55 N BRIOGE

- Design speed: 70 mph
w T ADT: 53,000
Tee—— _,_E_OT,_,._;%-W—"* Slde slope:
5

101 Left, 6:1 Right

DETERMINE TREATMENTS FOR NB TRAFFIC

US Depariment of Transporfafion

Federal Hi hway
(V Admmlstru ion

\ Determine Design
Clear Zone

The Clear Zone is a look
up value from MDT
Design Manual

RO,
S
—ee
—
-
¥
.
8

4" 24" 10

Design speed: 70 mph
ADT: 53,000

Side slope: 10:1 or 6:1

U 5. Depariment of Transporiafion

Federal Hi hwoy
'U Admmlshu ion
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Design Design ill Slopes/Foreslopes
Speed AADT 6:1 or Flatter 5:1 4:1
40 mph <750 8 8 10
or less 750-1499 10 12 14
1500-6000 12 14 16
> 6000 14 16 18 .
a5 mph <750 10 1 1 Design Speed 70 mph
750-1499 14 16 18 DT
1500-6000 16 20 24 AA =
> 6000 20 24 26 53’000
50 mph <750 12 12 14
750-1499 16 18 20
1500-6000 18 22 26
> 6000 22 26 28
55 mph <750 12 14 18
750-1499 16 20 2 —
1500-6000 20 24 30 C -— t .
> 6000 22 26 32
60 mph <750 16 20 24
750-1499 20 26 32
1500-6000 26 32 40
> 6000 30 36 44
70 mph <750 20 22 26
750-1499 24 30 36 Page 3-5
1500-6000 36 42 :
S m = 0 i) Chapter 39— Roadside Safety
80 mph <750 26 30 .
750-1499 28 32 38 MOT Road Design Manual
1500-6000 34 40 46
> 6000 g 44
US Depariment of Transporfafion
' Federal Hi hwoy
| 4 Adm|n|sfra ion

US Depariment of Transporiafion
Federal Hi hwoy
& Adminishalon

|dentify ALL the
hazards

NOT SHIELDED

Sign supports — both
sides
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Clear zone for adjacent traffic
Area of concern — s
(obstacle) |
1 i ~
| e Full strength
A e rall to here
‘ =g \ Use approved terminal trealment
4 See :eglure 2 s \ ISBe section 9.4.4
oW o 0 \
. [ A ‘\."-\‘ II| '
1 4 ~Shy line
o3 z Non-flared approach 4 ~
- -
' ETW ~!
S Adjacent traffic
Page 9-28
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g Y R ) _Le-L,
Lc- tan 5°
Lozl Lo<lc
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U 5. Depariment of Transp:

Federal Hi hwoy
(U Admmlshu ion

ortafion

Runout Length (Lg) (ft)
Design Design Year Traffic Volume (AADT) Shy Line
Speed —— Offset
o [room | 5 R o L
80 470 430 380 330 12
330 290 250 9
60 300 250 210 200 8
50 230 1!‘|‘- 360 "f‘At- 150 6.5
40 160 1. "R™ ' 100 5
30 110 90 80 70 4
US Depariment of Transporiafion
Federal Hi hwoy
e’ Adm|n|sfru ion
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Laoy = Adjacent Length
of Need (LON)

L Length of Need ~<
0] (LON) point >

U 5. Depariment of Transportafion

Federal Hi hway
(." Admmlshu ion

Determine L, — distance
to the backside of

| i ) Hff?"ﬂ o hazard
‘ | ‘ | | ‘ | | For the back of the sign
| || | | | | SV BRDGE Support:
-_— = Lo=20+2=22
L L M. ¥ lL.;o 24 0 I
D Federal Highway
(UAdmmlsfru |on !
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d i - = L, — Guardrail offset from edge
vy Z t ot
of travel lane.
L, =6 ft.
/S@‘ BRIDGE
L
L
10 24 4 b 2 10
=" T 80° ! N (-
US. Department of Transportafion
' Federal H|?hwoy
@ Administration
lo=22ft L,=6ft Ly=NA
Using the formula X =
) = x-feh
0 0
v oy 2 t ot = 2-6
.087
= 184 ft.
s 34.4' is provided by the tangent terminal
L Therefore 184 — 34.4 = 149.6’ of standard
' barrier is required
2 S . I ST L S | Using 12.5 ft. panels, no of panels needed
=% T 50" v - =149.6/12.5 = 12 panels; 150’ of guardrail
required
A “One Way Departure Terminal” must be added
U 5. Depariment of Transporiafion
' Federal Hi hwqy
(4 Adm|n|stru ion
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If guardrail is placed as L=22ft L =145ft L,=NA
far off as allowed:

Using the formula X =
xoLo=ly
O tan s’
= 22-145
.085
= 85 ft.

o 34.4’ is provided by the tangent terminal
/.G BRIDGE

60

@ Administretion

A “One Way Departure Terminal” must be added

. BIG savmgs by offsettlng the barrier
Federal H|?hw0y W B

Therefore 85 —34.4 = 50.6’ of standard

barrier is required

Using 12.5 ft. panels, no of panels needed
- =50.4/12.5; use 4; 50’ of guardrail required

lo=22ft L,=6ft Ly=360ft

Using the formula X =

60"

US Depariment of Transporiafion
'V Federal Hi hwoy

Adm|n|sfra ion

) . N )
0 L,
= 360(22—6)
22
= 262 ft.
P
vs. 184’ using
e MDT procedure
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» Define the Length of Need and
apply the design principles for an
optimal installation

» Modify guardrail for special
situations

JS Depariment of Transportad

Federal Hi hwqy
’U Admmlsha ion
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