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Roadside Barriers - Lessons Learned

1. GUARDRAIL
Standard Plans, Index 536-001

2. CONCRETE BARRIER
Standard Plans, Index 521-001

3. PIER PROTECTION BARRIER
Standard Plans, Index 521-002




Roadside Barriers - Lessons Learned

Design is generally governed by:

1. FDOT Design Manual (FDM)

https://www.fdot.gov/roadway/fdm/default.shtm

Roadway Design

Roadway Design / Roadway Criteria / FDOT Design Manual

FDOT Design Manual

‘t‘:hapter Bulletin  Webinar Description
215 Roadside Safety

ot
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Roadside Barriers - Lessons Learned

Design is generally governed by:

2. FDOT Standard Plans

https://www.fdot.gov/design/standardplans/

Standard

Interim

Standard Plans for Road Construction

Design

Standard

Plans Rex:;ifiun IZ2EE L Standards Plans DTZS{:?SH Contact
Index Index |Instructions
Errata
Guardrail
536-001 | Errata |Guardrail 400 SPI XLS
Roadway
536-002 Guardrail Transitions and Connections for Existing Bridges 402 SPI

g
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Roadside Barriers - Lessons Learned

Design is generally governed by:

3. Standard Plans Instructions
https://www.fdot.gov/design/standardplans/

Standard Plans for Road Construction

Interim

Standard - - - Design | Standard -

Plans RE‘::?'U" IZ2EE L Standards Plans DT?{:?EH Contact

Index Index |Instructions

Errata
Guardrail
536-001 | Errata |Guardrail 400 SPI XLS
Roadway

536-002 Guardrail Transitions and Connections for Existing Bridges 402 SPI

FDOT)

TRANSPORTATION
SYMPOSIUM




Roadside Barriers - Lessons Learned

a1

Design is generally governed by:

4. Standard Specifications

https://www.fdot.gov/programmanagement
/implemented/specbooks/default.shtm

Program Management

Program Management/Specifications

Standard Specifications Library

FDOT)
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FDOT\) ardrail. Index 536-0C
Grading: Any issues here?... o

Answer...
Py YES!

* Front slope
looks too steep

* Slope break
likely too close
to post

Photo Credit: Bill Fitzgerald, PE
KLS Engineering, LLC FDOT)
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FDOT\)

Grading: ‘Standard Post’ Requirements

"/ffFace of

Guardrail
6" #2'—6:_“
Min.

————

[ zom
AL

Slope
’Kﬂ-Break

1:10 Max. | __— _— Front Slope
\ < (1:2 max)

2" Misc. Asphalt
Pavt. (1:10 Max.)

TYPICAL GRADING &
PAVT. PLACEMENT DETAIL

* Front slope must
be 1:2 or flatter

* Slope break must
be 2 feet behind

post
Unless??...

FDOT!)
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FDOT\

Grading: ‘Deep Post’ Requirements

¢ Post &
,/ Slope
¢ Panel — Break
N
;t“ Front Slope
\ (1:2 Max.)
A S
% . Timber
y Deep
- Post

SLOPE BREAK CONDITION
TIMBER DEEP POST

0 Pane/

¢ Post &
,/ Slope
Break
e ~——

* If ‘Deep Post’
is called for,

(1:2 M

Front S/OE SIOpe break

© i”?K* Steel
Deep
Post

may be located at
Center Line of post

sLoPE BREAK conpiTion * STILL, Front slope

STEEL DEEP POST

Note: Unique Pay Item 536-7-1

must be 1:2 or
flatter

FDOT!)
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FDOT\)

roY 1 ardre ofs 0-0UC
[ ] ]
/
Shoulder Widens: Any issue here? .
End GR.
Begin GR. TL-3 Parallel
Trailing Terminal
Anchorage / Sta. 103+00.00
Sta' 100+0000 nnnnnnnn | |n 1 .| 1 5600' LT

i 50.00' LT N
nnnnnn n%%n R B </\ End Taper %%
Begin Taper Sta. 100+12.50
' Sta. 100+00.00 56.00" LT
Answer... YES °

50.00" LT
* “Taper Rate” requirement is violated -
e Per Standard Plans Instructions (SPI), Part I:
* Desigh Speed <45 mph requires 1:10 Max.
* Design Speed > 45mph requires 1:15 Max.

g

FFFFF L)

fh.qr-Jpc-RTAnor-J
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FDOT\)

— dl Ul'c

Single Face to Double Face: Any Issue?

End Single A
Faced GR. j\ NSWET...
g ] 7 ] ] g % H : i i i H YES!
al Begin Double al
Faged GR. * “Trailing
FratHag— Anchorage”
ARERoTage Standard is not
Index 536-001 does not show this as a useddhergl 4
Trailing Anchorage scenario, and the (n_c?t etaile
this way)

details are not compatible or required.

o)
FFFFF L)

ﬁa.a\rqp':-ﬁmnorq
SYMPOSIUM




FDOT\)

f @ . @ .- . "

Single Face to Double Face: Solution

Begin Double Anchorage”
Faced GR.

* Just call out Begin

g H H d B E = H 8 H H H i H
QL L and End of
Flared

uardrail types
End UMt 5 vP

. (on face closest
Call for a Standard “Flared End Unit” to traveled way)
(included with General Guardrail Pay Item).
More guidance provided in next year’s eBook!

FDOT!)
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'?,Qﬁ Ardre ofs 0-0C s o
g
CRT System (Radial): Any issue here? q
(Controlled Release Terminal)
+16.00 Answer...
/100' R yEs)
CRT —t
R=16' First Issue:
Obstruction is in the
“Clear Area Limit”
: ——Mast Arm
Begin GR. per Standard Plans.
Begin CRT support
Sta. 100+00

126.5" RT

SYMPUSIUM




L O

First Issue:
Obstruction is in the
“Clear Area Limit”
per Standard Plans.

Photo Credit:
Bill Fitzgerald, PE FOOT)
KLS Engineering, LLC TRANSPORTATION

SYMPOSIUM




FDOT\

L O

CRT System (Radial): From Standard Plans...

Begin/End CRT

16 Ft. R. Sta.
General Guardrail

91_4 1‘1/‘:‘“
W-Beam

Panel

/j @
- Standard

Post &

Offset Block

Min. Clear Area Lr’mfts—i’Y

=T L = 30-0"

91_4 }!,}Jr
W-Beam
Panel

Match Line
(Connecting Detail)
|

(Typ.) (6 Reqd.)

=

— CRT Post @ 6'-3" Sp.

— Midspan Panel Splice (Typ.)

16 FOOT RADIUS

CRT SYSTEM
PLAN VIEW

Finish
Grade

(]
-2 | =g
Face of o
Guardrall —}- [
K §f W-Beam Panel
z I i é;; a ox 1o
| I Button-Head Bolt
N
iI: jﬂ [t .:1,;

T S I
2" Misc, __|L'J_|__j e
Aai}ai.l: /r K }_L_l \
|  (Min.)

CRT INSTALLED SECTION

“Clear Area”
Required (15'x30%)

“Clear Area” is
free of
obstructions and
has 1:2 Slope Max

FDOT)
TRANSPORTATION

SYMPOSIUM




FDOT)

-

-

CRT System (Radial): Any other issue here ©

» +16.00
/]00 RT Requires 25-foot

RC;%- inear End Treatment
- Per Standard Plans
, (12’-6” Shown)
Begin GR.
Begin CRT
Sta. 100+00

128.5" RT

SYMPUSIUM




FDOﬁ Al Ul ¢ L C \J .' -le :

CRT System (Radial): Per Standard Plans...

+16.00 e 25-foot linear End
Treatment required

CRT
R=16'

* |f this is not possible
due limited space,
use a ‘variation’ for
General Radial
Guardrail (Not CRT)

gggm gg'T (No breakaway
Sta. 100+00 posts)

141" RT

SYMPUSIUM




FDOT\

Pipe Rail Callouts: Any issue here? u

Answer...
Begin GR. End GR.
Trailing Anchorage TL-3 Parallel
: ; ; Terminal
. .
Sta. 100+00.00 S Errd—Prpe—Rar
h Sidewalk Sta. 103+00.00
:450;00! L7l- . n 1 n%%n . 1 1 T\: 2 1 " " " " R B " /50'00‘ LT
H [
[
Solution
Begin GR.
Trailing End GR.
Anchorage ;L-B Par,alle!
ermina
2ta, 100400.00 “~——Sidewalk —, Sta. 103+00.00
I. A A L. A L] L] l‘ |I A A A L. A L] L] A A A A A L. o 50'00' LT

Begin Pipe Rai % End Pipe Rail _
Sta. 100+12.50 N/ Sta. 102+43.75

0-UU eet 20
/
v
YES!

Pipe Rail must
terminate outside of
End Treatments per
SPI Part E and
Standard Plans

SYMPOSIU




e

N

TRANSPORTATION

YMPOSIUM




FDOT\)

f @ . @ .- . ..

-

-~

Rigid Barrier Connection: Any Issue Here «
Answer... YES!

Begin GR.

TL-3 Apprh. End GR. .
Transition TL-3 Parallel =13 foot overlap with
Sta. 100+00.00 . .
; Sta. 100+90.13
- Qoo'Lr / 5ta, 100+ barrier is no longer
= Standard!

End «

Concrete

Barrier

(Overlap now only
7%"” Since FY2017-18
Standards, for new,
single-faced
guardrail)

SYMPOSIU




FDOT

id Barrier Connection:

‘LA Length of Approach Transition = 30°-73" (TL-3)

—] Directian of Traffic

. -3 Thrie-Beam Transition Panel

126" W Panael (Nested)

General Guardrail

{10 Gauge)
W-Beam
Offset Biock

Tpp.J =
N

1T

nd Trans
|~ End ;]

of Curb

Rigidi Barrier =

Standard Post (Typ)—— 4
1
1
1

L

Post

b Lip andfor
=h Gra

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

Edge of 2 Misc

_.;1-_| _TB-_l __-E-_ | Asphait Pavt -\\

; offsel Block (Typ
e

) {See Note 5

_ Back of

L A

Curk \\

Guardrall Offsat Paraliel to Traffic Lana

| Taper ¢

Par the Plans

C

{\M Aflgament Curb See

TL-3 APPROACH TRANSITION
INSTALLED PLAN

Begin Trans,
of Cu,

shion af TrafFic
ection of Traffic

=13 foot overlap with

barrier is no longer
Standard!

(Overlap now only
7%"” Since FY2017-18
Standards, for new,
single-faced

guardrail)

FDD

SYMPOSIUM




FDOT\)

% é’? .00' LT
{ End

Solution:

Al Ul © O=
[ J [ J [ [ ]
Rigid Barrier Connection:
@
Begin GR.
TL-3 Apprh. ’.;:.fd GR.
Transition -3 Parallel
Terminal
Sta. 100+00.00 Sta 100+90.13
e 50.00" LT
Concrete
Barrier
Begin GR.
- End GR.
p;:a%s'?ti?grgh' TL-3 Parallel
’/—‘ l/St“a 100+00.00 Terminal
A A : Sta. 100+84.38
— SHOOHO nLT B B B | i B ._EZ 20.00" LT

%End

Concrete

Barrier

=

=13 foot overlap with

barrier is no longer
Standard!

(Overlap now only
7%"” Since FY2017-18
Standards, for new,
single-faced

guardrail)

SYMPOSIUM




FDOT\)

e —

Rigid Barrier Connection:

Begin GR.
TL-3 Apprh,
Transition

Sta. 100+00.00

/ 54.00" LT

—f 7 B B i i i

End GR.

/

-

~

Any issue here °
Answer...

YES!

TL-3 Parallel

Terminal

_J

LEnd

Concrete
Barrier

=

sta. 100+46.9 Guardra

54.00" LT

il system
IS...
not long enough

Minimum Length is Length of Approach Transition Connection ‘LA’
plus Length of End Treatment ‘LE’

FDOT!)

Y

TRANSPORTATION
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FDOT

Rigid Barrier End Shielding: Min Length, TL-2

JE ne

Jel nd
Guardrall Sta |
|
€ Splice \-\

Rectan

{Ovar P;

Ty
Rigld Barrier
{Single-Slope

A

gular Washer \

el Facal}

F-1¥* Thrie-Beam &'-3 Thrie-Beam Transition Panel

Begin/End Rigid
Barrier Sta
LA Length of Appreach Transition = 21'-3%" (TL-2)

] Direction of Traffic

12-6" W-Heam Panel (Nested)

Low-5pead
Guardrail

o {12 Regd.)
SO

(10 Gaugel (10 Gauge) {12 Gauge)

26" § Button-Head Bolis
/"f (Past Mount) (Typ.)
o

O Approach
Terminal Assembly
(Par the Plans)

= -
T T = ] = |
= === : = = = =
T T T 1
| 1| Constant Siope | 1| T
W-Beam |~ Begin Trans (varies by End
3 o »
| Offset Block _r'l‘ curd Trans, Option) L~ End Trans.
S Curh Tap — . of Curb

Face of
General
Guardrail
{aes Nate 2}

, General Guardrail

Hex-Head Bolts
(Typ.J (5 Regd.)
{5ee Sheet 15)

Standard Post (Typ)—

i Curb Bottom'
Button-Head !
Belts (Typ)

1
H
H
.
=i
H
H
H
H

7

Post Spacing | 3 5p.o@ F-1l 2 Ep, @ &'
1

TL-2 APPROACH TRANSITION
Edga of 2 Misc, BegingEnd
Asphait Pavt, Guard Sfa.

{See Note 5) - & § Post (1) -.\‘_‘

Front Slope Break
2 Misc. Asphalt Pavt. \ = —————T T T

~ M F

-
i A A A it i “f s

(S

2 Wote 2)

53-11" (TL-3, General)

40'-7¥%" (TL-2, Low-Speed)
|

I Face of E.-'uarnra-.')

100 ra v
- == C_lFRcal Frons
- pical Sioge Breap:
- == DT Eak)

[ —

mpact Head
{See Nate 4)

Oirection of Traffic

APPROACH TERMINAL ASSEMBLY
‘PARALLEL' SEGMENT - PLAN VIEW

‘LA, 21.3

‘LE’, 40.6’

62

FDOT!)

(TRANSPORTATION

SYMPOSIUM




FDOT\)

e — -

0-UC s1s o 4

Rigid Barrier End Shielding: Min Length, TL-2

Begin GR.
TL-2 Apprh.
Transition

Sta. 100+00.00
54.00" LT

‘LA, 21.3

o/

e

End
Concrete
Barrier

-

End GR.

TL-2 Parallel -+
Terminal

Sta. 100+62.50 ( ) )
54.00' LT LE", 40.6

62

FDOT!)

fi:am-JPc-RTAnor-J
SYMPOSIUM




FDOT

igid Barrier End Shielding: Min Length, TL-3

Begin/End

Guar 0‘"‘I il 5ta. \
§ Splice -l

—] Direction of Traffic

‘L& Length of Approach Transition = 30°-73" (TL-3)

|
Rectangular Washer \‘|
el § Far
]

engral Guardral

Fanal (Nested)

&-F' Thrig-Beam Transition Panel 12'-&" W-deam

(12 Gauge) Ar.,.-.' vach

{10 Gauge)

W-geam
Offset Biock

Block

L

- Constant Slape [ 1] [

rias by ch
o

Fa ((_ /I g x I6° . ."‘L? "?p lee
rad Bolts & W@
5 Rega.) Button-Head!
5) Balts |" vp.)

Pmmmmmmm——————

4 5p.o@ F-1l" 2 5p, @ F-3

' Mise

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

Edge of 2 #lsc. 0/ E hid

Asphait Pavt. Gua ! ara
[S5ee MNote 5) - & { .-‘os' (1) -.\\
Frant Slope Break N

Aszphalt Pavt

=

-
L
=

General G

fSes Nate 2)

Splice
Location
Typ.}

E.fn:ﬁdc.' Head
(S5ee Note 4)

Face of f.-'.,.arnra-.'}

53-1%" (TL-3, General)

A0-FI (TL-2, Low-Speed)

—] Direction of Traffic

APPROACH TERMINAL ASSEMBLY
'PARALLEL" SEGMENT - PLAN VIEW

‘LA, 30.6

‘LE’, 53.1°

84’

FDOT)
TR-"—"-I"JSF"'D RTATION

SYMPOSIUM




FDOT\)

f L . @ .- . .'

Rigid Barrier End Shielding: Min Length, TL-3

( ) V/
Beg__){n GR.h End GR LA, 306
TL-3 Apprh. .

Transition TL-3 Parallel

Terminal _|_
/ 3ta. 100400.00 Sta. 100+84.78
, 54.00" LT
—f 8 B 1 B A A A A A B A A

{ LEnd « LE, 531

Concrete
Barrier

NOTE: If these lengths are not possible due to limited space, ’
consider the use of a Crash Cushion or a project-specific 84
‘variation’ to fit the best barrier system possible.

Contact Central Office for assistance.

(]3]

SYMPOSIU
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'?,Qﬁ ardre o3 0-Ul = o
~
Approach Terminals: Any issues here? :
Answer...
End GR. YES!
TL-3 Heared
Terminal 1. Flared terminals not

Sta. 100+00 i
2AA LT permitted per RDB
o 18-02

Z

Type &K Curb / « —— 2. Curbed conditions

50.00' LT require parallel
Approach Terminals
per Standard Plans &
3. Approach Terminals require ‘Type E’ Curb SPI Part C

FDOT!)

ﬁw-monmﬂom
SYMPOSIUM




FDOT\) ardrz o 5-0C e :

e —

Approach Terminals:

From Standard Plans...
1. Flared terminals not

Begin/End
Guardrai Sta.
. & § Past (1)
. Edge of 2 Mizsc. Asphalt Pavt. = .
\_Guar aper | e s ] i e rm Itte e r
- — - ok g 10 Ta P
(128 .".IS(_'r i .;Il:a.r- Front Slope Break - ISy oY ! -‘_-'n_.-r'__';.-._.,._-.,. fre
i It Misc. Asphalt Favt.— N _ _ ol i T . . B Rt
Face of | —— ——_ _ I"“___—--———— \ y
General A I N S . | D =l 18-02
Guardrail i . ==
il i3l -l g mpact Head o
Note 2) - = Note &) =
T

 Isi—2. Curbed conditions
o require parallel
‘”MSSW - Approach Terminals
per Standard Plans &
3. Approach Terminals require ‘Type E’ Curb SPI Part C

J
-3

SYMPOSIU




FDOT\)

gLl ardre o3

Approach Terminals: Solution

End GR
Termina

Sta. 100400,
: i : R i B B B B >0.42" LT

Z

Type E>Curb //
50.00' LT « 5

3. Approach Terminals require ‘Type E’ Curb

1. Flared terminals not
permitted per RDB
18-02

2. Curbed conditions
require parallel
Approach Terminals
per Standard Plans

FDOT!)

fh.mpu:-ﬁmﬂom
SYMPOSIUM




FDOT\ ardrail. Index 536-001, Sheets 7-8
_’h‘
Approach Terminals: Any issues here? :
Answer...  YES!
Front First issue...
Misc, Asphalt 5 Slope Front slope break should
\ ______ i I \>< be 6 feet behind guardrail
}—" ————— e = L face at post 1 per the
End GR. .
TZ—B el Standards (1:10 Max.)
Terminal

Second issue...

Misc Asphalt should
extend 10 feet upstream
of post 1 per Standards

50.00" LT

FDOT\)

ﬁw-monmﬂom
SYMPOSIUM




FDOT\)

e —

Approach Terminals:

From Standard Plans... First issue. .

Front slope break should
be 6 feet behind guardrail
face at post 1 per the

| ) (4 { J Bk
-y T
N ]
Gen I Guardra Midspan . ~Impact Head
h—neral f‘”d"_:""'" Splice Face of Guardrail (S5ee Note 4) .
ot tremment 12| ) Standards (1:10 Min
Tvo
Length of End Treatment 'LE' {TypJ S5F-1W" (TL-3, General) . .
40'-71" (TL-2, Low-Speed)

_—"] Direction of Traffic
APPROACH TERMINAL ASSEMBLY S d 1
'"PARALLEL' SEGMENT - PLAN VIEW econ |Ssue...

Misc Asphalt should
extend 10 feet upstream
of post 1 per Standards

SYMPOSIU




FDOT\) ardrz o 5-0C e :

e —

Approach Terminals:

First issue...

Front slope break should
be 6 feet behind guardrail
face at post 1 per the
Standards (1:10 Min.)

Second issue...

P . Misc Asohalt shoul
Example of Poor Slope Break Location 'sc Asphalt should
extend 10 feet upstream

(and steep slope not shielded!) of post 1 per Standards

FDOT!)

TRANSPORTATION

Photo Credit: Bill Fitzgerald, PE SYMPOSIUM




FDOT\) ardre ofs 0-0C s .

Approach Terminals:

First issue...

Front slope break should
be 6 feet behind guardrail
face at post 1 per the
Standards (1:10 Min.)

Second issue...

R SRR Misc Asphalt should
Example of Poor Grading (The reason extend 10 feet upstream

for Misc. Asphalt requirement!) of post 1 per Standards

Photo Credit: Bill Fitzgerald, PE SYMPOSIU




FDOT\ e e

Approach Terminals: Solution

Corrected...
Front
Slope _
Mls% Asphalt S Break\ S
avement TN
X :“__'__ﬁ ____________________________________ m ]
} _____________ e I
End GR.
TL-3 Parallel
Terminal
50.00' LT

First issue...

Front slope break should
be 6 feet behind guardrail
face at post 1 per the
Standards (1:10 Min.)

Second issue...

Misc Asphalt should
extend 10 feet upstream
of post 1 per Standards

SYMPUSIUM




FDOT\

FLSIT Ardre of= 0-U(C == o
° ° /
Approach Terminals: Any issues here? 3
Answer... YES! Wrong.
Begin GR. i End %,g’ra”el First |ssue.... |
g;aoozocz;oo 00 (Typ.) 202 J0V454.38 Approam Terminal’s clear
'" area in the Standard
i End Plans (where a clear, 1:10
Concrete .
Barrier slope required)

Second issue...

Tree violates barrier
setback per FDM Table
215.4.2

SYMPUSIUM




FDOT\)

f @ . @ .- . ..

Approach Terminals: Any issues here?
Answer... YES! Wrong.

First issue...

Trees are within the
Approach Terminal’s clear
area in the Standard
Plans (where a clear, 1:10
slope required)

Second issue...

Tree violates barrier
setback per FDM Table
215.4.2

SYMPOSIUM




FDOT\) ardrz dex 536-0C e :

Approach Terminals:

From Standard Plans... First issue...
Trees are within the
\\\ “e,.,,  APProach Terminal’s clear
N e e T %%_____z —————— .= area in the Standard
e e e Plans (where a clear, 1:10

Length of End Treatment '1er| (TYP) 531" (TL-3, General)

40-FH" (TL-2, Low-Speed) .
1 owection of Trarric slo pe require d )

APPROACH TERMINAL ASSEMBLY
'PARALLEL" SEGMENT - PLAN VIEW

SYMPUSIUM




FDOT\) ardra of= 5-00 o¢ :
Approach Terminals:
2% gttt | | ) SR First issue...
5 SR ' , Trees are within the
T AT 7, Approach Terminal’s clear
e LS T el gt ¥ ]
s e r Sggh ; area in the Standard
' | Plans (where a clear, 1:10

slope required)

el

https://www.youtube.com/watch?v=h7tct7009-8&feature=youtu.be

https://www.youtube.com/watch?v=0sKlfatcjog&feature=youtu.be

FDOT!)

CREDIT: VIRGINIA DOT — SKT Crash Test Published October 2016



https://www.youtube.com/watch?v=OsKlfatcjog&feature=youtu.be
https://www.youtube.com/watch?v=h7tct7Oo9-8&feature=youtu.be

First issue...

Trees are within the
Approach Terminal’s clear
area in the Standard
Plans (where a clear, 1:10
- slope required)

— M

https://www.youtube.com/watch?v=74ImLTY-PhU&feature=youtu.be

CREDIT: VIRGINIA DOT — SKT Crash Test Published October 2016



https://www.youtube.com/watch?v=74ImLTY-PhU&feature=youtu.be

FDOT\) ardrz dex 536-0C e :

Approach Terminals:

From Standard Plans... First issue...
Trees are within the
\\\ “e,.,,  APProach Terminal’s clear
N e e T %%_____z —————— .= area in the Standard
e e e Plans (where a clear, 1:10

Length of End Treatment '1er| (TYP) 531" (TL-3, General)

40-FH" (TL-2, Low-Speed) .
1 owection of Trarric slo pe require d )

APPROACH TERMINAL ASSEMBLY
'PARALLEL" SEGMENT - PLAN VIEW

SYMPUSIUM




FDOT\)

SETBACK DISTANCE

HAZARD

B

8”

J—

8”

Nom.

| —

Nom.

Second issue...
Tree violates barrier

setback per FDM Table

215.4.2

SYMPOSIUM




FDOT) ardrs o 5-00

From FDM... Second issue...

Table 215.4.2 Minimum Barrier Setback : :
(Measured from the face of the barrier) Tree VIOIateS ba rrier

IR Y o hack per FUM Table

215.4.2

SETBACK DISTANCE

Flexible Barrier

High Tension Cable Barrier (HTCEB) 12 feet, 0 inches

g 8
Semi-Rigid Barrier Nom. | Nom.
W-Beam with Post Spacing @ 6 feet, 3 inches (TL-3) 5 feet, 0 inches
W-Beam with Post Spacing @ 12 feet, 6 inches (TL-2) 5 feet, 0 inches =
W-Beam with Post Spacing @ 3 feet, 1.5 inches (2 Spacing) 3 feet, 10 inches HAZARD
W-Beam with Post Spacing @ 1 foot, 6.75 inches (%4 Spacing) 3 feet, 2 inches

l\r

-PORTH“UN
SYMPOSIUM




FDOT\)

e —

Approach Terminals: Any issue here?
Answer... YES! Wrong.

Exist. Chain Link Fence\

First issue...

Begin GR.
TL-3 Apprh.
Transition

Sta. 100+00.00
54.00" LT

I —

-
®
'

y //‘
L
o/

0 Perpendicular guardrail is

not proven crashworthy:

o
End GR.

TL-3 Parallel

. [ )
Terminal

e

{ \End

Concrete
Barrier

Sta. 100+84.38
54.00" LT

No end treatments

Violates “taper ra

te’l

requirements of SPI,

Part | (bigtime).

Requires shielding if

within Clear Zone

SYMPOSIUM




FDOT\)

ro=1 Ardre o[s 0-0UU DE o
Approach Terminals: Any issue here?
Exist. fha”: Linl: Fer:ce\ 0 0 O O O 0 0 Second iSSUE...
| : - Perpendicular guardrail
| within the Approach
Begin GR. . £ng o Terminal’s clear area in
;:niz)t(;i%o 00 - Terminal the Standard Plans
,,/5,4-0,0' e ®_Z 2500 1708 (where a clear, 1:10 slope

T lEnd required)

Concrete
Barrier

FDOT!)
TRANSPORTATION

SYMPOSIUM
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Approach Terminals: Any issue here?

Exist. Chain Link Fence\

Begin GR.
TL-3 Apprh.
Transition

Sta. 100+00.00
54.00" LT

End GR.
TL-3 Parallel
Terminal

{ \End

Concrete
Barrier

\

Sta. 100+84.38
54.00" LT

Third issue...

0 Perpendicular guardrail

violates barrier setback
per FDM Table 215.4.2

SETBACK DISTANCE

8" - 8”k
Nom.| Nom.

HAZARD

TRANSPORTATION

SYMPOSIUM
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Approach Terminals: Solution 1

Exist. Chain Link Fencex

Begin GR. \/ End GR.

TL-3 Apprh.
Transft’?gn TL-3 Parallel
Sta. 100+00.00 Terminal
a. .
/ 54.00' LT - / gzab 01,03;84.38

Concrete
Barrier

REMOVE the

perpendicular
Guardrail!

Or...

SYMPOSIUM
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® [ )
Approach Terminals: Solution 2
E xist, :fhar’:: .Lr'n.&: FEHEE—\ ,, a ,, a ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ o
. 1
3 KV%
Begin GR. = Length of Need
Tt - - L% Foratte
= ermina
] sa 00 i1 00" 21 ) Sta, FEEV#E A
N_
End

Gonerete L
1. Extend Guardrail to meet Length of Need 2. Meet minimum barrier setback
per SPI Part B (Excel ‘Design Tool’), per FDM Table 215.4.2
which is Roadside Design Guide Eq. 5-3 (5 feet for general guardrail)

FDOT)
TRANSPORTATION

SYMPOSIUM
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Approach Terminals: Final Case Study!
Assumptions:
Edge of Pavt.\ «  Design Speed:

TL-3 50 mph
Bridge = ]O'—O’ﬁ Flared

ﬁi’b) e rerminal «  piers designed to
G O O O withstand 600 kip

I T S T SO T S T | impact load per

10-0" Traili 7
- ~ Irailing FOM215.4.5.4
(Pier Protection

» Barrier not

Required)

FDOT!)

ﬁw-monmﬂom
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~
Approach Terminals: Any issue here? &
Answer... YES!
Edge of Pavt. « : :
First issue...
TL-3 : :
Bridge =~ 10 0 Fiareq Piers NOT shielded!
Pier H Terminal
(Typ')— O g “Length of Need” NOT
A % ; | met per SPI, Part B
10" —0 Traili 7 :
- ﬁ Agilhlonr%ge (Excel Design Tool)

-)

SYMPUSIUM
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L1, ardre o3 0-0UC

Approach Terminals: Any issue here?
Answer... YES!
Edge of Pavt.\ « , ,

First issue...
TL-3 . :
Bridge - ]Or_grﬁ Fio2.y Piers NOT shielded
Pier Terminal
(Typ) L H ! H ! H H H H H H N )
\O O O O Length of Need” NOT
T T S TR R S T B | met per SPI, Part B
10'-0" Trailin i
- ﬁ Anchor%ge j (Excel Design Tool)

-)

Piers are behind the “gating”(break-away) portion of Approach Terminal

SYMPUSIUM
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Approach Terminals: Any issue here?

Edge of Pavt. « ]
7 \ Second issue...

TL-3 :
Bridge - ml_o{ﬁ Flareq Flared Terminal usage
Pier e rerminal on hold per RDB18-02
(Typ.) —
\O O O O Regardless...
L ]O,_O,ﬁ Trailing 7 Taper Rate™ too
Anchorage steep here at
Approach Terminal

» (about 1:3 shown)

Guardrail requires 1:15 Max Taper Rate per SPI, Part |
SYMPOSIUM
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Approach Terminals: Any issue here?

=

Edge of Pavt.

Third issue...
TL-3 Do ”
Bridge — ]Or_ofﬁ Flared  Barrier Setback
Pier r'erminal requirement likely not

(Typ.)— \O O O satisfied

I O SETBACK DISTANCE ‘
S 88 8 8§ % |
. 8" 8"
= 10'-0" Trailing Hom | o,
Anchorage

per FDM Table 215.4.2 ...,
# (5 feet or greater)...

SYMPOSIUM
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Approach Terminals: Any issue here?

Edge of Pavt.\ «

Bridge = ]0'_0'ﬁ
Pler H H H H H H H H H H
(Typ.)—
e O O O
10'-0" Trailing % |
=" ﬁ Anchorage

-)

25-foot Requirement, SPI C.1 & ‘LON’ Design Tool (Excel)...

TL-3
Flared

Fourth issue...

“Trailing Anchorage”
rerminal not properly extended
downstream of hazard

FDOT!)

ﬁa.mpc-ﬁmnom
SYMPOSIUM
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Approach Terminals: Any issue here?

From ‘Length of Need’ Excel Sheet...

Clear Zone
Limit or
Back of

Hazard-\\ Hazard —|

Approach Face of
///f# Hazard Sta.

Lr

Fourth issue...

“Trailing Anchorage”

X

i

' w— Begin/End
; Guardrail Sta.

25:_0"

i
~|

Min.

: —a [ — H
H%ku-*TraHing

1 Anchorage

B

B <H, ! fi «

Face of
Guardrail

Start LON

Per APL Lg

(
Nr}g’; ——

0 i:=r£‘-='="==5====ﬁ===

) (1)
(4) f’—;"‘{c.‘_;g-ﬁ/

p

Begin/End

not properly extended

cuararail | [downstream of hazard

Approach
Terminal

Departure
Line (Near
Lane)

Edge of

Traffic Lane
{Near Lane)

J

25-foot Requirement, SPI C.1 & ‘LON’ Design Tool (Excel)...

FDOT!)

SYMPOSIUM
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Approach Terminals: Solution 1

Edge of Pavt.\ «

‘Crash Cushion’
* “System Width” —

Crash

' Cushion ‘Wide’ per SPI 544-
' = 10'-0
Bridge \I 1:10 001, Part C
(Typ.)— r ¢ § § § § ¥ Huwuuuu”“““
VT ST o O I ¥ B +  “Length Restriction”
10'-0" - per SP1 544-001,
1 Part F

 Contact Central
Office for guidance!

)

Note: Define Crash Cushion with provided CADD cell...
“Summary of Permanent Crash Cushions Table”

SYMPUSIUM
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Approach Terminals: Solution 1

Edge of Pavt.\ «

Crash
Bridge = ]OJ_OHKI 10 Cushion
Pier :
(Typ)— H 2] g H ] g o HHHHHHHHHHHHHHHHHH—H
0 @) O c.C.

<£HHHHH:HHHHHH@

Iy gaannRfRRR

—

] O!_OH

)

N E /1/

‘Crash Cushion’

Guardrail “reduced

post spacing”

to

reduce required
hazard setback per
FDM Table 215.4.2.

Again, contact
Central Office for
guidance for such

limited space

FDOT!)

fh.mpu:-ﬁmﬂom
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Approach Terminals: Solution 2

Edge of Pavt.\ «

Bridge =
Pier
(Typ.) —

Concrete Barrier

Crash
Cushion

Ty

O Q

@

C.C.

=

Concrete Barrier

N\
O

/
=)

0 A4-0)(C

‘Concrete Barrier’ &

‘Crash Cushion’

Requires project-
specific design

Contact Central
Office for guidance
for such limited
space

FDOT!)

ﬁw-monmﬂom
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Richard Stepp, P.E.
Standard Plans Engineer
Central Office, Roadway Design
(850) 414-4313
richard.stepp@dot.state.fl.us
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