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Design Standards Index 400 - Guardrail

Who's interested in this class?

 Roadway Designers?

* Plans Reviewers?

* Project Managers?

e Construction Contractors?
e Maintenance Personnel?

The newly redeveloped Index 400 has many new features
to assist contractors with structural aspects and
construction, however we’ve geared this course towards
information for Roadway Plans designers and reviewers.
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Design Standards Index 400 - Guardrail

* Index 400 — Guardrail

e Complete Restructuring
Project
 New Index Sheets (Redrawn)
* New Specifications
(currently MSPs)

 New Instructions for Design
Standards (IDS)

* New Length of Need
“Design Tool” (Excel Program)

* Modifications of Existing
Indexes for Compatibility (e.g.
Index 402, 410, 411)

e Revised PPM Ch. 2 and 4
(Roadside Safety to Ch. 4)

P S s S
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P Office of Design

FY 2016- 1" 7_ [_Je_-s_ign_ Staqdards

e INSTRUCTIONS FOR
e DESIGN STANDARDS

FY 201617

PLANS PREPARATION MANUAL
VOLUME |
DESIGN CRITERIA AND PROCESS

.

|GUARDRAIL LENGTH OF NEED v1.0 - ROADSIDE HAZARD SHEILDING:

Roadway Name / Feature:

FPID:

Designer:

PART A: LENGTH OF NEED FOR NEAR LANE




Design Standards Index 400 - Guardrail

'PLANS PREPARATION MANUAL
VOLUME |
DESIGN CRITERIA AND PROCESS

For choosing when to use Guardrail
and at what offset to place it, see the
PPM Chapter 4 for Roadside Safety.

For more information, see
Derwood Sheppard’s Portion of the
PPM Design Update Training below...

http://www.dot.state.fl.us/rddesign/T
raining/Webinar16/Pres16.shtm

Plans Preparation Manual Updates for 2016 Mary Jane Hayden
Discussion for the update process, affected bulletins PDF WMV 132mb - 142min Derwood Sheppard
and related volume chapter changes Chester Henson



http://www.dot.state.fl.us/rddesign/Training/Webinar16/Pres16.shtm
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We're going to give
you the Guardrail
“crash course”

Here’s the Guardrail
crash course....




Design Standards Index 400 - Guardrail

MODULE 1: Index Overview — Sheets 1 thru 10

FDOT

FY 2016-17 Design Standards

Effective for Projects with Lettings in the Fiscal Year (FY) from
July 1, 2016 through June 30, 2017

State of Florida Department of Transportation

Oifice of Design
Mail Station 32

For Construction and Maintenance Operations
on the State Highway System 605 Suwannee Street

Topic No. 625-010-003 Tallahassee, Florida 32399-0450

This Index 400 is a DSR, as of February 1, 2016

8




Design Standards Index 400 - Guardrail

Why change?...
Clarity. Updates. Effectiveness.

OLD INDEX: NEW INDEX:

* 34 sheets long * 22 sheets long (with Table of Contents)

* lengthy verbiage, ‘passive voice’ * concise verbiage, ‘active voice’, note headings

* old scanned-in drawings * new drawings to scale, latest labeling practice

* includes information for the designer ¢ designer information moved to PPM and IDS

* includes Spec. style language * Spec. language moved to the Specifications

* has previous NCHRP350 Guardrail * has latest MASH tested Guardrail Transitions
Transition to ‘Bridge Railings’ to ‘Rigid Barrier’ (Both Railings and Barriers)

* has only TL-3 guardrail options * has both TL-3 & TL-2 guardrail options

* ‘Length of Need’ uses a simplified ‘Length of Need’ calculations cover more
method based on previous criteria cases, based on AASHTO RDG criteria
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P —

Where is it?... Easiest to Google “FDOT Standards”

Offics of Deslgn http://www.dot.state.fl.us/rddesign/DesignStandards/Standards.shtm

Office of Design / Design Standards FDOﬁ
1 .'F-_
Design Standards Py 0 2% Deslgn Standards

INDUSTRY REVIEW

Modification Request Origination Form

Industry Review
Status of Proposed Revisions Office of Design / Design Standards / Design Standards Revisions FY 2016-17 FD DTI 5

Design Standards Revisions FY 2016-17 FY s Dosign Standards

CURRENT PUBLICATION

Effective July 1, 2016 - June 30, 2017
Design

Design Standards Imp

VEE Standatds Revisions n/a = Non Applicable
Fr201647| DSeB | DSR [RI n/c = No Change _ _
Design Information
Data -
DSR ||Revised Sheets Instructions|Design|| Table |[Borderless Asg:;grt‘e g
Reference : (IDS) Tools || Cell DGNs :
Number Index Title Library Bulletin
(2IP)
(PDF) (PDF) | (Link) || (ZIP) || Terms of | (PDF)
I | I | Use || |
IDSR400-01|| 1-22 of 22 ||Guardrail | 1bs | XLs | DGN
[DSR410-01/[2,10, 1@W8 of 25|[Concrete Barrier Wall [ NnA T NA ] NA RDB16-01
[DSR411-01] 6 $810  |[Pier Protection Barrier [ Nne | NA DGN
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Design Standards Index 400 - Guardrail

Implementation Schedule...
Roadway Design Bulletin 16-01

The Index Sheets and Instructions for Design Standards discussed refer to the
February 15t DSR to the 2016-17 Design Standards eBook. The Specifications referred
to will soon be available as Modified Special Provisions (MSPs).

The draft Specifications (MSPs) and PPM language are currently in Bulletin 16-01.

These documents are available for use at the option of the Districts for all projects
let prior to July 15t, 2017.

If this option is used:

1. Place the DSR Reference Number on the Key Sheet as described in the PPM,
Volume 2, Section 3.2.8

2. Request the applicable MSPs from the District Specifications Office and include
them in the project Specifications Package.

On July 1%, 2017 this update will become mandatory, as it will be released with the

2017-18 Design Standards eBook.
11



Design Standards Index 400, Sheet 1

Table of Contents and General Notes:

SHEET NO.| CONTENTS GENERAL NOTES:
f General Notes; 1. INSTALLATION: Construct guardrall In accordance with Specification Section 536.
Index Contents
) General, TL-3 Guardrail - Instalied Plan and Elevation This Index, along with the plans and the manufacturecs’ drawings on the Approved Products List (APL), is sufficiently detailed
feor installation of General Guardrail, Low-Speed Guardrail, End Treatment assemblies, and their connecting options shown
3 Low-5peed, TL-2 Guardrall - Installed Plan and Elevation herein. This precludes requirements for shap drawing submittals unless otherwise specified in the plans.
4 W-Beam and Thrie-Beam Pane! Details
- 2, COMPATIBILITY: The General Guardrail in this index is based on the Migwest Guardrail System (MGS) design, with a 31" height
Past and 0ffset Black Detail
s o5t and Offset Block Details _ L the top of the Panel (2-1° mounting height at § of Panef) and a midspan panel splice as shown on Sheet 2. Guardeail
5 Guardrail Sections - Heights and Adjacent Slapes components included on the APL, which are compatible with this Index, may also be identified as 31" or MGS Guardrail,
7 End Treatment - Approach Terminal Geometry, Parailel and Flared
- 3, STANDARD COMPONENTS: Standard guardrall compenents, including posts, panels, and belt systems, are based upon English unit
L End Treatment - Approach Terminal Geometry, Curbed and Double Faced conversions of the AASHTO-AGC-ARTBA loint Committee Task Force 13 Report: A Guide to Standardized Highway Barrier
9 End Treatment - Trailing Anchorage Type 11 Hardware (http://www.aashtotf 13.0rg/Barrier-Hardware.phpj.
io End Treatment - Component Details )
7} End Treatment - Controlied Release Terminal (CRT) System 4. BUTTON-HEAD BOLTS: Install Bulton-Head Boits where indicated using boits, nuts, and washers as defined on Sheet 22. Place
washers under nuts; washers are optional against steel flanges. Do not place washers between bolt heads and panels, except
12 Layout for CRT System - Side Roads and Driveways where otherwise shown in this fndex.
13 Approach Transition Connection to Rigid Barrier - General, TL-3
T - ) " 5, HEX-HEAD BOLTS: Install Hex-Head Bolts where indlcated using boits, nuts, and washers in accordance with material
4 Approach Transitlon Connection to Rigld Barrier - Low-Speed, TL-2 properties of Specificalion Section 967. Place washers under nuls; washers are aptional against steel flanges.
15 Asproach Transitian Connection to Rigid Barrier - Details
16 Approach Transitian Connection to Rigid Barrier - Double Faced Guardrail 6, MISCELLANEOUS ASPHALT PAVEMENT: Install Miscellaneous Asphalt Pavement where indicated in accordance with Specification
7 Layout to Rigid Barrier - Approach Ends Section 339,
18 Layout to Rigid Barrier — Approach Ends with Double Faced Guardrail 7. ADJACENT SIDEWALKS & SHARED USE PATHMS: When guardrail posts are placed within -0 of 3 sidewalk or shared use path,
Layout to Rigid Barrier - Trailing Ends use timber posts, or use steel posts only if treated with Pipe Rail as shown on Sheet 20
9 Rub Rall Details When timber posts are used, one of the followlng safety Lreatments Is required for the boltis) protruding from the back face
20 Pedestrian Safety Treatment - Pipe Rail of the posts:
Modified Mount - Special Steel Post for Concrete Structure Mount;
. . a. After tightening the nut, trim the protruding pest boit flush with the nut and galvanize per Specification Section 562,
21 Wodifled Hount — Encased Post for Shallow Maount; b. Use post bofts 15" in fength and countersink the washer and nut between 1" and 13" deep into the back face of the post.
Modified Mount - Frangible Leave-Out far Concrete Surface Mount ¢ Use 157 past bolts with sleeve nuts and washers.
Barrier Delineators - Post Mounted;
22 Clear Space - Reduced Post Spacing for Hazards: When End Treatment posts are wnhl'.n 4'-9‘:0? & sidewalk or shared use path, steel posts are not permitted within the End
Treatment segment. Terminate the Pipe Rall outside of End Treatment segments, as noted per Sheet 20,
%" Button-Head Bolt System
8, CONNECTION TO EXISTING GUARDRAIL: Where a transition to existing guardrail at 27" height is required, linearly transition the
guardrail height over a distance ranging from 25-0" to 31"-¥'. Provide an immediate transition to the required midspan splice
using the available panel options on Sheet 4.
9. PLAN CALLOUTS: Begin/End Station labels are shown throughout this Index as they correspand to the station and of fset
callouts specified in the plans.
In the plans, Begin/End Guardrail Station refers to General TL-3 Guardrail, and it may be abbreviated as Begin/End GR. Sta.
Where Low-Speed TL-2 Guardrail is specifically required, the callout in the plans will then specify Begin/End TL-2 GR. Sta.
1. GUANTITY MEASUREMENT: Measure guardraii and corresponding companents as defined in Specification Section 536. The
Guardrall fength is measured along the centerline of installed Panels, between the points labeled Begin/End Guardrail Station
shown on the following Index Sheets and defined in the plans (typically measured fram the § of the panel's post balt slots at
the approach/trailing ends).
LAST 3| oESCRIPTION: INDEX SHEET
S FY 2016-17
REVISION |G| Index Redevelopment FDO' GUARDRAIL NO. NO.
01/28/16 |g =" DESIGN STANDARDS 400 1of 22
H

e Added Table
of Contents

e Re-ordered
sheets in an
intuitive
sequence
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Design Standards Index 400, Sheet 1

Table of Contents:

Sheet Organization/Groupings:

SHEET NO.| CONTENTS
General Notes;
! Index Contents
2 General, TL-3 Guardrail - Installed Plan and Elevation
3 Low-Speed, TL-2 Guardrail - Installed Plan and Elevation
i W-Beam and Thrie-Beam Panel Details
5 Post and Offset Block Details
6 Guardrail Sections - Heights and Adjacent Slopes
7 End Treatment - Approach Terminal Geometry, Parallel and Flared
8 End Treatment - Approach Terminal Geometry, Curbed and Double Faced
9 End Treatment - Trailing Anchorage Type Il
10 End Treatment - Component Details
11 End Treatment - Controlled Release Terminal (CRT) System
12 Layout for CRT System - Side Roads and Driveways
13 Approach Transition Connection to Rigid Barrier - General, TL-3
14 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2
15 Appreoach Transition Connection to Rigid Barrier - Details
16 Appreach Transition Connection to Rigid Barrier - Double Faced Guardrail
17 Layout to Rigid Barrier - Approach Ends
18 Layout to Rigid Barrier - Approach Ends with Double Faced Guardrail
Layout to Rigid Barrier - Trailing Ends
19 Rub Rail Details
20 Pedestrian Safety Treatment - Pipe Rail
Modified Mount - Special Steel Post for Concrete Structure Mount;
21 Modified Mount - Encased Post for Shallow Mount;
Modified Mount - Frangible Leave-Out for Concrete Surface Mount
Barrier Delineators - Post Mounted;
22 Clear Space - Reduced Post Spacing for Hazards;
%" Button-Head Bolt System

2-3) Guardrail run types
4-5) Basic components
6) Guardrail Cross-Sections
7-12) End Treatments:
e Approach “Termina
e Trailing “Anchorage”
e CRT (with layouts)
13-16) Transition Connections to
Rigid Barriers
17-18) Example guardrail layouts
showing how segments
above will fit together
19-20) Guardrail supplements
e Rub Rail
e Pipe Rail
21) Modified Post Mounts

22) Miscellaneous Details
13
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Design Standards Index 400, Sheet 1

General Notes:

. INSTALLATION: Construct quardrall In accordance with Specification Section 536.

This Index, along with the plans and the manufacturers' drawings on the Approved Products List (APL), is sufficiently detailed
for installation of General Guardrail, Low-Speed Guardrail, End Treatment assemblies, and their connecting options shown
herein. This precludes requirements for shop drawing submittals unless otherwise specified in the pfans.

. COMPATIBILITY: The General Guardrail in this Index is based on the Midwest Guardrail System (MG5) design, with a 31" height
at the top of the Panel (Z-1" mounting height at § of Panel) and a midspan panel splice as shown on Sheet 2. Guardrail
components included on the APL, which are compatible with this Index, may also be identified as 31" or MGS Guardrail.

. STANDARD COMPONENTS: Standard guardrall components, including posts, panels, and bolt systems, are based upon English unit
conversions of the AASHTO-AGC-ARTEA Joint Committee Task Farce 13 Report: A Guide to Standardized Highway Barrier
Hardware (http://www.aashtotf]3.org/Barrier-Hardware.php).

. BUTTON-HEAD BOLTS: Install Button-Head Bolts where indicated using bolts, nuls, and washers as defined on Sheet 22, Place
washers under nuts; washers are optional against steel flanges, Do not place washers between bolt heads and panels, except
where otherwise shown in this Index.

. HEX-HEAD BOLTS: Install Hex-Head Bolts where indicated using bolts, nuts, and washers in accordance with material
properties of Specification Section 967. Place washers under nuts; washers are optional against steel flanges.

. MISCELLANEOUS ASPHALT PAVEMENT: Install Miscellansous Asphalt Pavement where indicated in accordance with Specification
Section 339,

. ADJACENT SIDEWALKS & SHARED USE PATHS: When guardrail posts are placed within 4-0" of a sidewalk or shared use path,
use timber posts, or use steel posts only if treated with Pipe Rail as shown on Sheet 20.

When timber posts are used, one of the following safety treatments is required for the boll(s) protruding from the back face
of the posts:

a. After tightening the nut, trim the protruding post bolt flush with the nut and galvanize per Specification Section 562,
b. Use post bolts 157 in length and countersink the washer and nut between 1" and 115" deep into the back face of the post.

C. Use 15" post bolts with sleeve nuts and washers.

Whean End Treatment posts are within 4-0" of a sidewalk or shared use path, steel posts are not permitted within the End
Treatment segment. Terminate the Pipe Rail outside of End Treatment segments, as noted per Sheet 20.

. CONNECTION TO EXISTING GUARDRAIL: Where a transition to existing guardrail at 27 height is required, linearly transition the
guardrail height over a distance ranging from 25'-0" ta 31"-3". Provide an immediate transition to the required midspan splice
using the available panel options on Sheet 4.

. PLAN CALLOUTS: Begin/End Station labels are shown throughout this Index as they correspond fo the station and offset
callouts specified in the plans,

In the plans, Begin/End Guardrail Station refers to General TL-3 Guardrafl, and it may be abbreviated as Begin/End GR. 5ta.
Where Low-5peed TL-2 Guardrail is specifically required, the callout in the plans will then specify Begin/End TL-2 GR. Sta.

10. QUANTITY MEASUREMENT: Measure guardrail and corresponding components as defined in Specification Section 536. The
Guardrail length s measured along the centerline of installed Panels, between the points labeled Begin/End Guardrail Station
shown on the following Index Sheets and defined in the plans (typically measured from the § of the panels post bolt slots at
the approach/trailing ends).

NOTES Highlights:

1.

2.

Use Spec 536. No project
specific shop drawings
needed.

This is considered 31”
height Guardrail (based on
MGS design)

Components based on
AASHTO-AGC-ARTBA Design

Post Bolt type
Hex Bolt type
Asphalt type

Options for Contractor
when posts fall within 4’ of
sidewalk

How to connect to existing
guardrail (transition)

Plans Callouts

Guardrail Length
Measurement 14



Design Standards Index 400, Sheet 2

General, TL-3 Guardrail Details:

LAST

@ W-Beam, Post
Boit Holes, Siats,
& %" @ Button-

Head Bolts -\

i

i
= — S — e ———
— 7

General Post Spacing |

6-3"

Typ.J

\’, ¢ Post Bolt Hole,

W-Beam Midspan Panel
( Lap Splice (Typ.)

1 L_———a

Slot, & %" @ Button—

Head Bolt (Typ.) WeGeam

i i
= = yai

B ;' 8 Buttan— |
& X 2 Misc.  Head Bolt rfyn)/ ‘
Finish ‘asphalt

Grade

| \ Pavement -\ ‘

| — Standard Post (Typ.)
(Timber Shown)

Button-Head Bolts

§ Splice Bolt Slots ‘
&% @ % 1
(8 Reqd.) (Typ.) ‘

F-10" (Typ)

=
[

| Head Bolt (Typ)

W-Beam Midspan Panel
(Lap Splice (Typ.)

GENERAL GUARDRAIL
INSTALLED ELEVATION

€ Post Bolt Hole,
Slat, & %" @ Button= Back of

Post (Typ.)

Standard Post (Typ.)
(Timber Shown}

W-Beam

Pane| A

offser Block (Typ.)

W-Beam

Panel \

= =+ =1

=

= b

Splice Ridge
{See Note 2)
(Typ.)

DESCRIPTION:

INSTALLED PLAN

.

Face of
Guardrail
(Typt

—] Direction of Traffic

€ %" 8 Button- & 8
Bolt
(18" Length for
Timber Post) N\

W-Geam
Panel

Back of Post —_|
N ofrser

Standard Post Block

(Timber Shown] —. |
ty

INSTALLED SECTION
NOTES:

1. GENERAL: Install the General Guardrail configuration where
indicated In the plans, This may include tapered segments if
calied for in the plans.

Use 126" or longer W-Beam Panels. A single 6'-3' Panel may
be used at the end of the run to meet the nominal Begin/End
Guardrail Sta. requirements.

Where a differing guardrail configuration is required for
canstructability beyond the options shown in this Index or the
plans, abtain appraval fram the Engineer priar to installation,

2, MIDSPAN PANEL LAP SPLICE: For proper stryctural function,
place all Lap Splices at midspan unless atherwise indicated,

Lap the Panels with the Splice Ridge oriented downstream of
the final Direction of Traffic in the nearest traffic lane.
orienting Lap Splices for Temparary Traffic Cantrol phasing is
not required,

3. CONNECTION DETAILS: Connections to End Treatments, Approach
Transitions, or other segment types are defined in the
foliowing Index Sheets, APL Drawings, or the pians.

4. W-BEAM PANEL DETAILS: See Sheet 4.
5. POST & OFFSET BLOCK DETAILS: See Sheet 5

&. GUARDRAIL SECTIONS: For Sections showing typical mounting
heights, grading, and lateral offsets in relation to adjacent
roadway features, see Sheet 6.

7. MODIFIED MOUNTS: Where concrete structures, concrete
sidewalk, or shallow depth conditions are enceuntered, see
Sheet 21 for additional post mounting options.

& DEFINED SEGMENTS: The General Guardrall shown provides the
base configuration, including Post Spacing and splice focations,
for Defined Segment madifications where indicated in the plans
and using the Guardrail Types, Sectlons, and/or hardware as
shawn in this Index (e.g. Double Faced W-Beam, Modified
Thrie-Beam, Deep Posts at Slope Breaks, Pipe Rail, Rub Rail,
or Reduced Fost Spacing for Hazards).

GENERAL, TL-3 GUARDRAIL DETAILS

REVISION
01/28/16

REVISION

Index Redevelopment

FY 2016-17

FOOT) [rsion sTaNDARDS

GUARDRAIL

INDEX
NO.

400

SHEET
NG,

20f 22

e Configuration
for “General”
run of W-
beam
guardrail

e Applicable for
TL-3 Design
Speed and
below

15
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General, TL-3 Guardrail Details:

e Configuration
for “General”
run of W-
beam
guardrail

e Applicable for
TL-3 Design
Speed and
below

16
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General, TL-3 Guardrail Details:

General Post Spacing | 6'=3" R &'-3" N
| Typ.J | Typ.J |
¢ Post Bolt Hole, | (:%"J {;’4"} |
Slot, & 3" @ Butlon- ¥P- ye.
& W-Beam, Post W-Beam Midspan Panel Head Bolt (Typ.) W-Beam o ' Beam
Bolt Holes, Slots, panel ( Lap Splice (Typ.) | ' Panel | Tyed | Pangt |
& %' @ Button- A e N | ] A
Head Boits & o — —— . LI— i
\ - rui I I ® | Wl I
—- = — =4t -———— - —— - — - —e—-—-—— -t — - — - — - - — - — - — - - —
- ™ 1 1 L S— 1
= n 1 i - I
%" @ Butt ' ! ' .
= d utton- N
~ Il it Slof
" 2" Misc. Head Bolt (Typ.) '/ | | — Standard Post (Typ.) | € 5’?. ’ée B;Jy..s ots |
Finish X ; & %@ x 1ig
s Asphalt h (Timber Shown)
Grade P Button-Head Bolts
avement | | (8 Re
| \ qd.) (Typ.) | |
JE— - & T [ - — — — — — 1 I - JE—
f TN 7 o T AR T T
a | | | | | |
= —L —L
1 i i
1 1 1
n
I | | | I | |
L L Ll
1 1

GENERAL GUARDRAIL
INSTALLED ELEVATION

General, TL-3 Guardrail is the same as the Previous Standard:

e 31” Height

e 6’-3” Post Spacing

e Midspan Panel Splice

e 2” Miscellaneous Asphalt Pavt. (Mow Strip)
e 1 Offset Block Per Post

17
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General, TL-3 Guardrail Details:
NOTES: NOTES Highlights:

_ . . , ) o Y

1 GeNErAL nsta the Gereral Gurdral comguation whers ] Contractors must use 12-6” or 25’-0” Panels,
called for In the plans. but they may use a 6’-3” Panel at the end of the
be.used at the ond of the run to meet the mominal Begin/Eng run. *Designers should design the nearest 6’-3”

Guardrail Sta. requirements.
Panel length, measured along CL of panels
Where a differing guardrail configuration is required for

constructability beyond the options shown in this Index or the
plans, obtain approval from the Engineer prior to installation.

2. MIDSPAN PANEL LAP SPLICE: For proper structural function, H H
place all Lap Splices at midspan unless otherwise indicated. 2 Mldspan Panel Lap Spllces neEd to have
Lap the Panels with the Spfice Ridge oriented downstream of eXpOSEd I’Idge faC|ng downstream ThIS
the final Direction of Traffic in the nearest traffic lane. . . . . .
Orienting Lap Splices for Temporary Traffic Control phasing is orientation Is not reqUIred for TTC phaSIng
not required,
Back of
3. CONNECTION DETAILS: Connections to End Treatments, Approach restmely | |
Transitions, or other segment types are defined in the
following Index Sheets, APL Drawings, or the plans. W-Beam ; W-Beam
Panel Panel
4. W-BEAM PANEL DETAILS: See Sheet 4. - ¥ O [ > +
5. POST & OFFSET BLOCK DETAILS: See Sheet 5. ;?;-Eg‘?'afs
6. GUARDRAIL SECTIONS: For Sections showing typical mounting == Arection of Traffic
heights, grading, and lateral offsets in relation to adjacent
roadway features, see Sheet 6. ol s . . ”
8. General Guardrail is “base configuration
7. MODIFIED MOUNTS: Where concrete structures, concrete . . .
sidewalk, or shallow depth conditions are encountered, see (e.g. pOSt SpaC|ng’ m|dspan Sp||Ce’ Offset bIOCk)
Sheet 21 for additional post mounting options.
. ll . . ” . .
8. DEFINED SEGMENTS: The General Guardrail shown provides the It IS then mOdIerd Whel"e deﬂned N the
base configuration, incfuding Post Spacing and splice focations,
for Defined Segment modifications where indicated in the plans H H H
and using the Guardrail Types, Sections, and/or hardware as plans to add Plpe Rall; DOUbIe Faced Guard ralll
shown in this Index (e.qg. Double Faced W-Beam, Modified
Thrie-Beam, Deep Posts at Slope Breaks, Pipe Rail, Rub Rail, 1 )
or Reduced Post Spacing for Hazards). RUb Ralll Deep POStS etc 18



Design Standards Index 400, Sheet 3

Low-Speed, TL-2 Guardrail Details:

e All New!

Low-Speed Post Spacing |

12-6" (Normal Run)

6-3" (End Connectlon Only)

€ W-Beam,

§ Post Balt Hole,
Slot, & %' @ Button-
Head Boit (Typ.)

44

Fpproach Transition

Double the

Post Ball
Holes, Slots
& %

|
i
| Low-Speed Guardrail | End Treatment or

Midspan Panel € % @ Button-

. {‘TYPJ W=Beam Panei
%" 8 Button- W-Beam Panel Pl I Midspan Panel (=44 for End

—

O post spacing

(8 Reqd) (Typ)

" Head Bolt (Typ.) (126" Min) ~ Ty, Lap Splice (Typ) Connections Gnly) Lap Balice {Typ. Head Balt
Head Sait i e a I e a0 Splice tTre) (18" Length for
\‘ 7 = Timber Post) N
— e s -
T
i F—— : Back of Post —._|
T 4"(
. offset
I + | Standard Past (Typ.) 2 Mise —h ¢ ;ﬁ”;‘f;’:}f’“” . et Block °
b i Finish . ; ol -
| (Timber Showt) ra Asphalt Button-Head Boits | [ a e p O S S
|

Graﬂ‘e\ Pavement \

AR T T T T T T T

F-10" (Typ.) |
[
—- -

for cost
savings (where
applicable

INSTALLED SECTION
NOTES:

1. GENERAL: Install the Low=Sgeed Guardrall canfiguration where
indicated in the plans. Low-Speed Guardrail may include tapered
seqgments if called for in the plans.

Use 12'-6" or longer W-Beam Panels for normal spans, and use
F-4%" Panels for end connections te adfoining segments as
shown. A single 6-3" Panel may be used at the end of Lhe
Low-Speed Guardrail run alang with a single reduced 6'-3" post
spacing to meet the nominal Begin/End Guardrall Sta. required.

LOW-SPEED GUARDRAIL
INSTALLED ELEVATION

Where a differing guardrail configuration is required for
constructability beyond the options shown in this index or the
Plans, obtain approval from the Engineer prior Lo installation

§ Post Bolt Hole, | 2. MIDSPAN PANEL LAP SPLICE: For proper structural function, [ ]
Slot, & %" @ Butron- Back of place all Lap Splices ot midspan unless otherwise indicated.
Head Bolt (Typ.) Post (Typ.) |

W-Beam Panel ) 4 Low-Speed Guardrail End Treatment or
(9-al for End Ly Fpproach Transition

Lap the Panels with the Splice Ridge erfented downstream of the

P itted f
final Direction of Traffic in the nearest traffic lane. Orienting °
Lap Spiices for Temporary Traffic Control phasing is not
required,

Standard Post (Typ.)
(Timber Shown)

offset W-Beam Pane! Midspan Panel

o i Lop Splice (Typ. Connections Only) ' 3. CONNECTION DETAILS: Connections to End Treatments, Approach
Block (Typ.) (12-6" Hin) ™\ ap Spiice (Typ.) ennections Ay A | Transitions, or other segment types are defined in the fallowing
= T =2 =1 £ = = = Index Sheets, APL Drawings, or the plans. a n
| N~ Face of | 4. W-BEAM PANEL DETAILS: See Sheet 4

Guardrail
Tyl 5. POST & OFFSET BLOCK DETAILS: See Sheet 5.

Direction of Traffic 6. GUARDRAIL SECTIONS: For Sections showing typical mounting
heights, grading, and lateral offsets in relation to adjacent
roadway features, see Sheet 6.

Less (TL-2

INSTALLED PLAN

7. MODIFIED MOUNTS: Where concrete structures, concrete sidewalk,
or shallow depth conditions are encountered, see Sheet 21 for
additional post meunting options.

8. DEFINED SEGMENTS: The Low-Speed Guardrall shown provides
the base configuration, including Post Spacing and Splice o
locations, for Defined Segment madifications where indicated in
the plans and using the Guardrail Types, Sections, andfor
hardware as shown in this [ndex (¢.g. Double Faced W-Beam,
Madified Thrie-Beam, Deep Posts at Sfope Breaks, Pipe Rail, Rub
Rail, or Reduced Post Spacing for Hazards).

Use only for
flush shoulder
conditions
(no raised
curbs

LOW-SPEED, TL-2 GUARDRAIL DETAILS

LAsT  |F| DESCRIFTION: FY 2016-17 INDEX SHEET
REVISION || index Redevelopment FD! ?} RA no. NO.
01/28/16 | FDOTY hesign sTANDARDS GUARDRAIL 400 30f 22
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All New!

Double the
post spacing

Half the posts
for cost
savings (where
applicable)

Permitted for
design speeds
45 MPH and
Less (TL-2)

Use only for
flush shoulder
conditions
(no raised

curbs)
20



Low-Speed, TL-2 Guardrail Details:

Design Standards Index 400, Sheet 3

Vehicle at rest

16.6'x 32.2

- 185'-0 —— 334"
84" | -1 )

L Yy R NN —

= -1 A
e = L L]

I A 4 LE 250

-5.0° ) Tf S 4
i
Exit Path /

Exit Angle Box Impact Path

10" Guardril Bot
FBE03

72 Wide-Flange Guardral Post
~ Pt




FDOT\) Design Standards Index 400, Sheet 3

P —

Low-Speed, TL-2 Guardrail Details:

6'-3" (End Connection Only)

Low-Speed Post Spacing I 12-6" (Normal Run) I I
I
Post ft Hal
I'/— g,ofs& B;Z., a ;u?:ton— | Low-Speed Guardrail | End Treatment or |
W-Beam, 1 Hea;‘ Bolt (Typ.) Y 4% ‘ Approach Transition
HD,Z?E?&’; | ’ (TypJ\ - [(Typ.) W-Beam Panel | | |
& W \ %" @ Button- W-Beam Panel 2 _ | Midspan Panel (9-4%" for End . ‘ Midspan Panel !
Button- _L/ Head Bolt (Typ.) (12-6" Min) ~ - (TypJ [ ] " Lap Splice (Typ. Connections Only) ~ / Lap Splice (Typ.)
Head Bolts i ';’} T = I | I i 1 i - i =1 i | i
E = _-;-_él’ w = [ —— -
- - = -—dpl———— e - — - — - — - - - — - — = - — - — - —  — | - — — —  — e - —_— - —— -
1 [ 17 - Tlr [ -
I - i - T - - T
5 FI‘L@ Splice Bolt Slots
N Ir/ Standard Post (Typ.) o 2" Mise. &% @ x 1Y 1 |
| (Timber Shown) Finish Asphalt Button-Head Bolts | |
Grade Pavement
‘ | \ (8 Reqd.) (Typ.) | 1
| | |
[ I N Y A - s A I e P N
- (] PZZENSSZNN PZENSZNN [l T
S Iy | Iy ! | :.|__. |
o T T T
2 | | | | | |
U
1l i 0
I_|_\ I_|_I [
h h

LOW-SPEED GUARDRAIL
INSTALLED ELEVATION

Low-Speed, TL-2 Guardrail is the same as General Guardrail, except:
e 12’-6” Post Spacing

 Run ends with a 9’-4% ” Panel to transition to other segment
types (with 6’-3” span and midspan splice)

22



Design Standards Index 400, Sheet 3

Low-Speed, TL-2 Guardrail Details:

NOTES:

1.

GENERAL: Install the Low-5peed Guardrail configuration where
indicated in the plans. Low-5peed Guardrail may include tapered
segments if called for in the plans.

Use 12'-6" or longer W-Beam Panels for normal spans, and use
9'-414" Panels for end connections to adjoining segments as
shown. A single 6'-3" Panel may be used at the end of the
Low-Speed Guardrail run aleng with a single reduced 6'-3" post
spacing to meet the nominal Begin/End Guardrail Sta. required.

Where a differing guardrail configuration is required for
constructability beyond the options shown in this [ndex or the
Plans, obtain approval from the Engineer prior to installation.

. MIDSPAN PANEL LAP SPLICE: For proper structural function,

place all Lap Splices at midspan unless otherwise indicated.

Lap the Panels with the Splice Ridge oriented downstream of the
final Direction of Traffic in the nearest traffic lane. Orienting
Lap Splices for Temporary Traffic Control phasing is not
required.

. CONNECTION DETAILS: Connections to End Treatments, Approach

Transitions, or other segment types are defined in the following
Index Sheets, APL Drawings, or the plans.

. W-BEAM PANEL DETAILS: See Sheet 4.
. POST & QOFFSET BLOCK DETAILS. See Sheet 5.

. GUARDRAIL SECTIONS: For Sections showing typical mounting

heights, grading, and lateral offsets in relation to adjacent
roadway features, see Sheet 6.

. MODIFIED MOUNTS: Where concrete structures, concrete sidewalk,

or shallow depth conditions are encountered, see Sheet 2] for
additional pest mounting options.

. DEFINED SEGMENTS: The Low-5peed Guardrail shown provides

the base configuration, including Post Spacing and Splice
locations, for Defined Segment modifications where indicated in
the plans and using the Guardrail Types, Sections, and/ar
hardware as shown in this Index (e.g. Double Faced W-Beam,
Modified Thrie-Beam, Deep Posts at Slope Breaks, Pipe Rail, Rub
Rail, or Reduced Post Spacing for Hazards).

NOTES Highlights:

1.

Contractors must use 12’-6” or longer Panels
with a 12’-6” Post spacing, but they may use a
6’-3” Panel and Post spacing only at the end of

the run to meet the Plans station callouts...

*Designers can place this segment to the
nearest 6’-3” Panel length, measured along

CL of guardrail panels (Similar to General
Guardrail).

Remaining Notes are similar to
previously discussed General Guardrail

23



Design Standards Index 400, Sh

W-Beam and Thrie-Beam Panel Details:

" S e Panel Options

L ‘N Spaces @ 3-1%"

| |
' 1
: TSee Table T : f f i i
e e ee Table 1|
k=% S " ” H ‘ € iy . | PANEL SUMMARY TABLE:
R = e 44 ‘ A% | Post dalt ‘ Number of OWn O n
S Tyed\ | [Tyl aw g | SOSTR) | Panel Type Spaces . |Gavae
(Symmetrical} AR : — , ! o
& ¥ ox 2h [3 WS:EPCHWJ Typd | | | T - ‘ | | | 6'=3" W-Beam 2 12 .
Post Bolt Siat st + + ———t L + I'=4y5” W-Beam 3 12
Bolt Slots  E— —T—1— =
- = S = = | BRI single Shee
3 15-7% W-Beam s 12
E— T T F -
T T e ; T ——F 25-0" W-Beam ] 12
€% 1 |'”‘—1L:_ | M [ [ T F=1%" Thrie-Beam 1 19
S;lf:?rﬁolf € a1 § %' O Cable 6'-3" Thrie-Beam 2 [H
ot (Typ. J- Spiice Bolt Anchor Plate Boit 126" Thrie-Beam 4 12
& Slots (Typ) Holes (Where Reqd.) 250" Thrie-Beam g 12
L - 15ee Note 2) Thrie=Beam Trans 2 10

W-BEAM PANEL ELEVATION

| e Panels are
used in

| Varies (I-1}" -3, 12-6" or 25-0")

‘N Spaces @ 3'71%"
[See Table 1],

‘
Lo i \
\
|
|

3 aly ‘ av
T, o [Tve, . ‘ 5
e ?w stots (Typ.) e n e ra a n
Tyad |’ '

R=%

A= 15
(Typ.)

Low-Speed
’ Guardrail,

§ Post
Bolt Slots
€ Thrie-Beam _\_i

Past Bolt Slot

Splice Bolt
Siots (Typ.) THRIE-BEAM PANEL ELEVATION
Thrie-Beam
Symmetrical)
av y . ‘ nores: Approach
€% 1R F 1
' " 9 " 1. MATERIALS:
ssﬂ";ﬁrﬁ's L E L -1k , Use corrugated steel panels in accordance with
| N e | e Specification Section 967 and made from either . .
AW € w2l L1 Class A, 12 gauge steel or Class B, 10 gauge
> ANz Post Bolt > NL = stcel o5 speciiea fo the Panel Summary Teble ra n S I I O n S
[t ‘ Slats {Typ) T above. )
¢ Post E—— L 2. CABLE ANCHOR PLATE BOLT HOLES:
Bolt Slots T I e € W-Beam Include %' @ Cable Ancher Plate Balt Holes only
—=

 Thrie-Beam

where required for installation of the Cable

Anchar Plare. shawn on Sheet 9, 10, & 11, n

L
o reatments
Splice Bolt

g u-deam &
e, Slots Typ.)
Slots
THRIE-BEAM TRANSITION PANEL ELEVATION W-BEAM AND THRIE-BEAM
THRIE-BEAM PANEL SECTION (Reverse Direction Similar by Opposite Hand) PANEL DETAILS tC v
LAsT §| DESCRIPTION: FY 2016-17 INDEX SHEET
REVISION || index Redevelopment nNO. wo.
01/28/16 é Egd—ﬁ DESIGN S5TANDARDS GUARDRAIL 400 40f 22
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W-Beam and Thrie-Beam Panel Details:

Traditional Panel Jargon:
 Double Panel = 25’-0”
e Full Panel = 12’-6"

e Half Panel = 6’-3”

e Quarter Panel = 3’-1%"

mmmmmmmmmmmmm I
L,_( Bait Hote.
- ¥ @ e
Beam - Midspas Pasel | ess woit ryp
rsnal 13 A
y( L
= 3
=
wa .
.  Mise. ead Bt (Typt | | L stantacd past
nnnnnn Asphatt T imser Showny
ade \\ Pavement \ |
TR - ] TN
%
8=
31
"
IR
L ! |

GENERAL GUARDRAIL
INSTALLED ELEVATION
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Design Standards Index 400, Sheet 4

P —

W-Beam and Thrie-Beam Panel Details:

Varies (6-3", @-4y" 12'-6", 15-7¥", or 25-0")

1% |

‘W Spaces @ 3-11%" |

|
]
| | H
R=% = (See Table 1) | [ [ |
N | [ |
R = 1%g———) 44" | A" | Post Bolt | X
w o myp\ | [(Typ.) | Slots (Typ.) |
{Syngme;ﬁiaaﬂ ! ‘o > | vy g .
&% x 2% e M| | | | ||
Post Bolt 5lot -\ — R = %" _ Bolt Siots — ! = 1 =
- - - - 7 \! = I I C I 5
| 5 - "t b | ¥
bt 3 T =3 T & & [3 3 T F 1 —
oo | a | .
§ %" x 14" el | e |
Splice Bolt "L g 3 @ cable
ot (Typ.) | - Splice Bolt Anchor Plate Bolt
éif | i Slots (Typ.) Holes (Where Regd.)
] (See Note 2}
FTW/" e W-BEAM PANEL ELEVATION
32 | g W-Beam &
| e
Splice Bolt
Slats

W-BEAM PANEL SECTION

More Flexibility Provided for Contractors:

e 6’-3” Panel may be used at end of run to meet new
guardrail length tolerance of + 3’-1%” (Spec. 536)

e 9°-4%” or 15’-7%"” Panels may be used to transition to
midspan panel lap splices (for connecting to existing
older guardrail with splices at post location)

e 25’-0” Panels may now be used to reduce the number
of splice bolt installations required by half

PANEL SUMMARY TABLE:

Fane! Type r;:?cﬁfsr ,Erf Gauge
&'-3" W-Beam 2 12
9'-4ly" W-Beam 3 12
12'-6" W=Beam 4 12
15-7" W-Beam 5 12
25 -0 W-Beam 8 12
2-1%" Thrie-Beam I 10
&'-3" Thrie-Beam z 12
12-6" Thrie-Beam 4 12
25-0" Thrie-Beam 5 12
Thrie-Beam Trans. 2 10
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[ i e%o 5” L
Boit Nom. Bolt c mm . ewe o] (e
Hole i Hole 5g Bolt I J Bolt
" ot Hole g|8 o Hole P Hole
& o . [P z A L 5 & e I
L Y ' N L B A Tl 5
—g o —. =
Ed Ed TE ul g
= Rub Rail ~ PLAN - iz FHE
30 gott A~ | = Bolt Hole B - BLOCK o HH Qi
Hole tryps —1 ' | & If Reqd} = e w3 - T
P P HE i I 1
Rub Rali . s ‘ < |- & Bolt . Trad |11 . Typ.J
Bolt Hole folie 1% ale Fior Hole ' N #p- 5
(If Reqd.) | 6| el i &l ) VT _ | ELEVATION
! ex e } : BLOCK
Bolt x| 2%
J J Hole~—] | E E
‘ ‘ T b o
A A Boit A
‘ i Hole =, =8
ISOMETRIC ! ISOMETRIC T t ISOMETRIC
ToP i TOP POST TOP
‘ ELEVATION ELEVATION B
i = = W-BEAM THRIE-BEAM h
Sl [~ BLOCK BLOCK
ELEVATION  §|3 ELEVATION 3|3 E '-EPV;S"' ;DN
2 g
ol o|a
ils 5|s SECTION
HE i BLOCK
5 &
TIMBER POST o STEEL POST & TIMBER OFFSET BLOCK MODIFIED THRIE-BEAM SYSTEM
(6"X8" Nominal) (W6X8.5 or WEX9) (6"X8" Nominal) (WEX8.5 or W6X3 Steel Post & W14X22 Steel Block)
NOTES:
&8 & & & o & CHO a2 T a e I
Hom. | Nom. % B2 Wom. | Nom. | Nom. Nom. | Nom. Hex-Head Button-Head Wam. 1. GENERAL: Install Posts and Gffsel Blocks where Indicated
% ﬂ x 10r Butten-Head [ a’ x 18" Bolt & Nut Bolt & ¥x2)" T throughout this Index.
ttan- Boit (See Button= fsee Semon} Slotted Hole T 2. OFFSET BLOCKS: For each Panel type, install the
vead o Note 4 2\ Hiead Bolts Typ) € _ corresponding Offset Black type. For General, TL-3 (Single
\ - L . i 4 = Faced) Approach Transitions only, use the 16"
Block Stop- o= Woesn Thrie-geam — Thrie-Beam Block (See Sheet 13
Wail (Typ.} anel [Tyz anel (T¥p. I
— 3. STANDARD POSTS: Where Standard Posts are called for
(See Note 6} —"t % g Theie=Beam e in this Index, use either a r Post or Steel Post at
W-Geam W-Beam W-Beam Panel & Nested T the Length, L', shewn for Standard Posts. Use & single
Biock Block Black Back-Up Plate L post material type consistently per each run of guardrail
. (See Note 5) Only where specified in the Plans, use the Deep Post 'L’
Modified - Modified for Slope Break Condilions as shown on Sheel &
Steel Timber Timber Thrie-gean Thrie-Beam e o
Past —| Post — | Past — ock Steel Post — Steel Block NESTED 4. DOUBLE FACED GUARDRAIL: Orient Post Boits with the
BACK-UP PLATE Button-Head iacated on the side nearest the traffic lane.
The bolt's threaded portion is nat permitted to extend
LY A Ny — L ELEVATION beyond %" from the face of the tightened nut; trim the
. ) threaded portion as needed and galvanize in accordance
SECTION SECTION SECTION SECTION %8 xZ Modifled  with Specification Section 562
Hex-Head Thrie-
N Bolt & Nut Beam s MODIFIED THRIE-BEAM NESTED BACK-UP PLATE: At each
Iy — A _ A Thrie- v (Opposite Steel post_connection, install a Nested Back-up Plate between
\r Al Beam - Corners) Block the Thrie-Beam Panel and the post. The Nested Back-up
w-eam |1 Panel —{ . Plate has a cross-section and material matching the
Panel — T ] 5 Thrie-Beam Panel Section.
[ 1 %— """ o | [}_Hh w 6. BLOCK STOP-WAIL: Drive one nail per Standard Offset
. Block as shown to prevent Block rotation. Use steel 3%
1 - f - - -
Bk Sy Panam Papeam T rerfienm - Type 16d nalls with ASTM A153 hat-dip galvanization. For
n wla steel posts, drive the nail through the unused flange boll
(See Note b) ) N \r w
\ \r e hole and bend the nail so its head contacts the flange.
PLAN PLAN PLAN PLAN QE“ 7. MATERMOE.S Usefnm;er ﬁnd steefspuses and ufclser blacks
n accordance with Specification Section 867. Composite
ECTION A-A offset blocks may be substituted as approved on the APL.
W-BEAM DOUBLE FACED W-BEAM THRIE-BEAM MODIFIED secTio Dse 5 single of 1ot hiock type consisicatiy per sath i
STEEL POST TIMBER POST TIMBER POST THRIE-BEAM of guardrai, Steel offsct blocks are anly permitted for
. odified Thrie Beam.
(Timber Post (Thrie-Beam Similar) (Steel Post Similar) (Steel Post Only)
Similar) (Steel Post Similar)
POST AND OFFSET BLOCK DETAILS
LAST Z| DESCRIFTION: FY 2016-17 INDEX SHEET
REVISION |G| index Redevelopment FDU‘ﬂ GUARDRAIL NO. NO.
01/28/16 |§ == DESIGN STANDARDS 400 50f 22

Covers all Options
for Post and
Offset Block
Configurations

New
“Consolidated”
Steel Post type

New variations of
Post length and
offset block
height are given

27



Offset Block
Dimension is

6” x 8” Nominal
(5.5” x 7.5” Actual)

7.5” is the offset
dimension

28



FDOT\) Design Standards Index 400, Sheet 5

—
Post Details:
e 2 Post Lengths (Depths)
¥4 Ngm ¢ ;g It W%r" 5 /7
Hole | ' Hole ~ L1 e Standard ‘L
S & - & — -
S “\2 Nl * Deep Post I
O N o J o
) ’ BR#’F?‘?’ *xé )
3" @ Bolt - =0 ) olt Hole =T )
) pole (Typ. ;/_'47_ 3 N (1f Reqd) ~ 11| %]  Standard Post ‘L’ is default
b Rail // ol ) o | ‘ ol for General and Low-Speed
(If Reqd.) | ©n o rye) 111 e Guardrail, End Treatments,
L’ | LA Approach Transitions Etc..
\\\/ h\l_ \'\‘.\ -
- ¥
|
ISOMETRIC ‘ 1SOMETRIC s  Deep Post ‘I’ may be used
| i Jﬁ - only for “Slope Break
5[ i Condition” where Designer
ELEVATION 2|4 ELEVATION 2|% .. ,
5|< S calls for it in Plans (we’ll
HH ] cover requirements later)
TIMBER POST & STEEL POST &
(6"X8" Nominal) (W6X8.5 or W6X9)

A NEW! Consolidated Steel Post Type:
Its universal bolt hole placement now
handles, W-Beam, Thrie-Beam, and
Pipe Rail (contractors can stockpile)
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Design Standards Index 400, Sheet 5

Offset Block Details:

¢ Block Nom.

& % 0 . 5|8
Bolt Hole — I|i e &:‘t
b ol S @l
\1: = S
||| ey g:
=|<
A |
PLAN . gz
BLOCK Yo 518
%o | ©

6" Bolt | .

Nom. Hole -—--|| ™~

¢% o T
Bolt _ ) <
Hole L F\J _ X T E
E_el;_ 1_ o P N
— |
ELEVATION ELEVATION
W-BEAM THRIE-BEAM
BLOCK BLOCK

TIMBER OFFSET BLOCK
(6"X8" Nominal)

Timber Blocks are the Standard

Steel Blocks are Not Permitted
(Except for Modified Thrie-Beam)

APL Composite Offset Blocks may
be substituted for timber

Thrie-Beam Offset Block now has
2 height versions

e Standard Thrie-Beam height
(default)

* General Approach Transition
Connection height (only where
shown later in Standard)

e Per MASH crash testing
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Design Standards Index 400, Q1 Review!

End of 1*' Quarter Review Questions! A TLLLL LT o

Bl ol olz ole ol ole ofs ole ofz ot |

1. What is the Post Spacing of TL-2, Low-Speed Guardrail?

2. At what Design Speed is TL-2 Guardrail Permitted? N

Ji| Yo 2lo slo 4lo slo 4lo 3o 2lo 1lo G‘

//

¢

3. What Length Panel must contractors use at the end of a TL-2
Low-Speed Guardrail run? Why?

4. At what length increment must designers plan a General or
Low-Speed Guardrail run? (excluding Approach Transitions
and End Treatments)

5. When else would a contractor use 9’-4%” or 15’-7%"” Panels?

6. What is the “offset” length dimension of a Standard Offset
Block?”
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Design Standards Index 400, Sheet 6

Guardrail Sections:

¢ Panel ¢ Panel

¢ Panel .X

Finish Grade
(1:10 Max.)
el

DOUBLE FACED THRIE-BEAM
W-BEAM

Face of
Guardrail
& | 26"

Guardrail
M| s win Pipe
i
. Pt F1i10 ot (Reqd. Tor Steel
2-0" Min. o Sartouming Posts with Sidewalks
Concrete, Use 3 or Shared Use Patnis
Slope Frangible Lodve-Out ' [rom Post)
Breax e a3 Toee 'Shoet 30
1:70 Max. L Front Siape
(1:2 Max.) .
2* misc. Asphalt 7 Min— Concrete
Paut. {1:10 Max.) A.J.i Sidewalk

TYPICAL GRADING & TYPICAL SIDEWALK DETAIL

© Panel

DOUBLE FACED
THRIE-BEAM

GUARDRAIL TYPES - MOUNTING HEIGHTS & POST DEPTHS

Guardrail
TSee Note 5]

¢ Panef ~,
Lip of
ipof 4
e~

Pavt. (1:10 Ma.

ADJACENT TO CURB

§ Pane! X -

2, Misc Aschalt

¢ Panel

€ Panel \-

BN %]

s i a
MODIFIED

THRIE-BEAM

SLOPE BREAK CONDITION
TIMBER DEEP POST

SLOPE BREAK CONDITION
STEEL DEEP POST

Back of
Gutter Face of
- . ™~ Guardrail
ace o
curb Face of & N
™ taters Guardrait o
& Panel offser’ ¢ Panel . i
- N
B

=—

ADJACENT TO

2° Misc. Asphalt
Pavt. (1:10 Max.}

BEHIND CURB

2" Misc, Asphalt
Pavt. [1:10 Max.)

PAVT. PLACEMENT DETAIL (Work with Other (Type F Curb Shown) (Type F Curb Shown) SHOULDER GUTTER
(See Note 2) Sections as Regqd.)
GUARDRAIL SECTIONS - TYPICAL GUARDRAIL SECTIONS - CURB & GUTTER
Face of
v bt e ¢ G Guardrail — 3.0 Standard
Edge of ‘Lateral Offset’ dge of ‘Lateral Offset dge of ‘Lateral Offset’ Edge of ‘Lateral Offset = 7
Traffic Lane Traffic Lane Traffic Lane Traffic Lane -\
& |28 Z-0r| 76 & |z6, 1o Varies
Hin, Wi, ¢ Panel Min. | [Min. [ i ﬁ.’iﬂa for
Shidr. Pavt. Shidr. Pavt
(1:10 Max.} Shir 11416 Mo O cater ihen 1:10)
110 Max, ] FE s

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

UNPAVED OR PARTIALLY
PAVED SHOULDER

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

FULLY PAVED SHOULDER

SHOULDER GUTTER

‘GUARDRAIL SECTIONS - SHOULDERS

7' isc, Asphalt
Paut, {1:10 Max.)

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

DOUBLE FACED GUARDRAIL
(Shown In Median)

NOTES:
GUARDRAIL HEIGHT SUMMARY TABLE:
- " - s e 1. GUARDRAIL SECTIONS. Construct Sections as Indicated in the plans. The detalls 3. SLOPE BREAK CONDITION: Install Deep Posts only where called for in the
Type: Min. Depth 'D'c| Mounting Height “H':| Post Length 'L shown herein depict W-Beam Guardrail, but are applicable Lo the ather defined plans. Deep Posts are only permitted where post spacing (s 6-3" or less.
W-Beam N — Guardral Tyges placed at the carresponding height. . Use components per
(Single and Double Faced) Els 2= 6-6 heets 4 & 5, Steel and timber post types are interchangeable uniess 4. LATERAL OFFSETS: The Lateral Offsets shown are governed by the station
g otherwise defined. and offset call outs for Face of Guardrail, as shown in the plans.
F-10r 1~ -6
(Single end Dauble Faced) 2. TYPICAL GRADING & PAVEMENT PLACEMENT DETAIL: Construct features as 5. ADJACENT TQ CURB: Place the Face of Euardmd (ensnstcnrly offset either
Modified Thrie-Beam F-11" g - depicted except where superceded by specific auardmn smmm or the plans. flush with the Face of Curb or 5" behind the of Curb, as indicated by
- — Place the Slope Break a Minimum of e post. For Posts, the he plans station and offset callout. For a!isel‘ manges transition the Face
Timber Deep Post 4-100 See Above 78 slope break may be placed at the § Post with the 2 Wiscellaneaus Asphait of Guardrail as shawn in the plans.
Steel Deep Post -4 See Above v Pavement omitted.
GUARDRAIL SECTIONS
LasT | DESCRIPTION: INDEX SHEET
REVISION || Index Redevelopment FY 2016-17 e et
4 FDO GUARDRAIL - .
01/28/16 |3 ==~ DESIGN STANDARDS 400 6 of 22
&

Summary:

e Guardrail Heights
& Depths

e Adjacent Grading
(a.k.a. Slopes)

e 2” Misc. Asphalt
Mow Strip

e Concrete
Sidewalk

e Curb Conditions

e Shoulder Gutter

e Rub Rail

32



Design Standards Index 400, Sheet 6

Guardrail Sections:

Types of Guardrail:

* The Heights, ‘H’, and Depths, ‘D’, are used later in Standard drawings where
any of the below guardrail types may be used.

¢ Panel -X ¢ Panel -x € Panel ¢ Panel ¢ Panel
\ \_ N N N\
o Nl mee = Sl 2 M
P (Typ.) = == L ;
s T N s s T =T 0
QT Do QT o Siin Sin . QT .
# ) A G ?n
W-BEAM DOUBLE FACED THRIE-BEAM DOUBLE FACED MODIFIED
W-BEAM THRIE-BEAM THRIE-BEAM

NOTE: Grading at base of post established
at 1:10 Max. slope (1:10 or flatter)
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Guardrail Sections:

Slope Break Condition, “Deep Posts” NEW!
e Contractor may only use Deep Posts where called for in the Plans.

¢ Post & ¢ Post &
/ Slope ¢ Panel / Slope

I__‘H!__},/
ey
=
¢}
Q
>

Front Slope
(1:2 Max.)

Front Slope
(1:2 Max.)

=
©
L
3
®
I
]
vy
=
[}
Q
~

_ s .
Q T 1] =
- I 1 :\\_ . = < 1
S | Timber Q| o
Tl Deep Tl T steel
r Post : :: Deep

Post

SLOPE BREAK CONDITION  SLOPE BREAK CONDITION
TIMBER DEEP POST STEEL DEEP POST

PPM 4.4.6.2 “With approval of the District Design Engineer and where right-of-way is
restricted (i.e. constrained condition), the Deep Post guardrail option, as detailed in

Design Standards, Index 400 Slope Break Condition, may be used in lieu of providing a 2

ft. setback to the slope break point. Coordinate the use of the Deep Post guardrail

option with the District Drainage Engineer and District Maintenance Engineer.” 34



Design Standards Index 400, Sheet 6

Guardrail Sections:

Typical Grading and Pavement Placement Detail

///fFace of

Guardrail
6" | 267 Face of Guardrail is always the
Min. ) . .
S 107 min. location callout in Plans
C2-0" MinD

S ——————
i_ Slope
Break
(1:10 Max.> Front Slope
T ~~<" (12 Max.)
2" Misc. Asphalt
Pavt. (1:10 Max.)

TYPICAL GRADING &
PAVT. PLACEMENT DETAIL
(See Note 2)

This Provides basic dimensions that may then be superseded by specific
differences of other Standard Guardrail Sections.

(e.g. curbed or shoulder gutter sections)
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Guardrail Sections:

Curb and Gutter Sections

Back of

Face of Gutter < gacedof ”
"Curb :\( gsgfd?—f;” Foce of r uardrai
0" or 5 Curb - Face of 6"||2-6" | 1'-0
@T Guardrail i i
¢ Pflnei f ¢ Panel 7777 ¢ Panel i ¥
bnel sl <
2" Misc. Asphalt . v ona
. d . 2 . hal
Pavt. (1:10 Max.) Pavt (110 Max ) Pavt (1:10 Max )
ADJACENT TO CURB BEHIND CURB ADJACENT TO
(Type F Curb Shown) (Type F Curb Shown) SHOULDER GUTTER

GUARDRAIL SECTIONS - CURB & GUTTER

* Notice where Height, ‘H’, is measured up from in each scenario

e NEW! Guardrail placed ‘Adjacent to Curb’ may now be placed at either
0” or 5” from Face of curb, defined per the Plans.
(5” preferred to avoid nuisance hits, such as rearview mirrors)

e Lateral Offsets are defined per the Plans.
*See PPM Section 2.3 “Shoulders” & Figure 4.4.12 “Offset to Guardrail”



Design Standards Index 400, Sheet 6

e 2’-0” misc.
asphalt to paved
Shoulder

With Shoulder Connection

(supersedes

" Gadrarail " Gasrarail typical)

Edge of ‘Lateral Offset’ Edge of . 'Lateral Offsel’

Traffic Lane Traffic Lane
6" | 2-6"
Min.
Shidr. Pavt.
(1:10 Max.)
1:10 Max.

Guardrail Sections:

e Configuration for
Drainage,
2" Misc. Asphalt MatCheS PPM

Pavt. (1:10 Max.)
Table 2.3
UNPAVED OR PARTIALLY FULLY PAVED SHOULDER

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

PAVED SHOULDER e “Varies” for
‘Crossover’ Taper,
Bridge Approach
- race o ClaS Sl 30" Standard Layout
Edge of ‘Lateral Offset' Edge of ‘Lateral Offset’ 4-0" | Modified Thrie-Beam

Traffic Lane Traffic Lane .
G |26 10 varies _ Rub Rail is now
¢ Panel Min. Min, (Z Min.) (Required for
Shidr. Pavt. Shidr. Pavt. Median Slopes 1
(1:10 Max.) HT‘ (1:10 Max.) Groater than 1:10) Only pe rmitted
T (See Sheet 19) . .
} for median side,
"o 2" Misc. Asphalt
Shoulder Gutter gaﬂfsfcf:fgpggi{) Pavt. (1:10 Max.)

slopes between

SHOULDER GUTTER DOUBLE FACED GUARDRAIL 1:6 & 1:10
(Shown In Median) . .
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Design Standards Index 400, Sheet 6

Guardrail Sections: Concrete is not permitted around base of post.
A low strength “frangible” material must be

Concrete Sidewalk NEW! used (either misc. asphalt of flowable fill)

Face of
Guardraj

Pipe Rail

2" Misc. Asphalt (Reqd. for Steel

Pavt. (1:10 Max.)
(For Surrounding
Concrete, Use a
Frangible Leave-0Out
Per Sheet 21

= 4" from Post)
(See Sheet 20)

Concrete
Sidewalk

TYPICAL SIDEWALK DETAIL
(Work with Other
Sections as Reqd.)

Posts with Sidewalks
or Shared Use Paths

7” Clearance is required from the
back of post to the rigid concrete
to facilitate proper rotation of
posts upon vehicle impact

If 2” Misc. Concrete Can’t be
placed at post location due to
surrounding concrete, use the
“Frangible Leave-Out” (defined
later in the Index)

When the back of steel posts will

be within 4’ of a Sidewalk or

Shared Use Path, Pipe Rail must

be used for pedestrian safety.
NOTE: requires defining
Begin/End Stations and
length in the Plans



Approach Terminal Geometry, Parallel

and Flared:

Face af
General
Guardrail

Edge of 2" Misc.

Asphalt Pavt.

{See Note 5

Front Slope Break

2" Misc, Asphalt Pavt

Begin/End
Guardrail Sta.

(See Note 2) ~\ “H

o IS

Geperal Guardrail
(See Nate 2)
Length of End Treatment 'LE'

Midspan
Splice
Location

Typ.)

Face of Guardrail

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

40-7Y%" (TL-2, Low-Speed)

——] Direction of Traffic

APPROACH TERMINAL ASSEMBLY
'PARALLEL' SEGMENT - PLAN VIEW

Edge of Z° Misc.
Asphalt Pavl
{See Note 5)

Front Slape Break
2" Misc. Asphalt Pavt. \—4"

Begin/End
Guardrail Sta.

seposiii~

A0 THBicar ront sipe

NOTES:

. INSTALLATION: Locate npproa(h Terminals where called
rnr in the pians, with the Post (1] § placed at the
gin/End Guardrail Statien indicated in the plans.

The Plan Views shown herein are schematic only,
showing basic geometry for Approach Terminals listed on
the APL. The predefined Length of End Treatment, LE:
includes the propneta:y partion af various Appr

Terminals anb provides for more consistent planning of
assembly m:railancns across the differing Approach
Terminal types. Forward-anchoring style Approach
Terminals may vary [rom the planned lengths shown by
up to 301"

Construct Approach Terminals in accardance with the
manufacturer's unique drawing detalls, procedures, and
specifications. Install adjacent grading, gutters, and/or
curbing as shown herein. uniess otherwise specified in
the plans.

The proprietary Approach Terminals listed in the APL
are intended for use as End Treatments for General and
Low-Speed Guardrail, as indicated in the plans.

2. GENERAL GUARDRAIL: General Guardrail typically includes

Panels and Post Spacing as show,
parallel and tapered segments.

n on Sheet 2, Including

Approach Transitions, Low-Speed Guardraii, or Reduced
Past_Spacing Guardrail segments may be substituted for
the General Guardrall shown herein If indicated In the

3. APPROACH TERMINAL TEST LEVEL: Install either a Test
3 (T il

Face of —_—— A
- substitute for TL-2 Approach Terminals unfess ti
g oeneral ] 2 Sy Cimpact Hear o ol3 SbStitotion 15 specitiealty arobiorted i the plans. TL-2
—_——— Tm Pua iy e 1 it -
isee e 21~ ] = —— ) SRRE (fhar pr Rou i Asproach Terminals may not substitute for TL-3
= ce of ] ‘\ 4. IMPACT HEAD END DELINEATOR: Apply Yellow
General Guardra Guardrail Projected Face of Retroreflective Sheeling to the nose of the End Terminal
ISee Nate 2) i General Guardrarl in accardance with Specification Section 536.
Length of End Treatment et (TYP 53-1%* (Ti-3, General) 5. 2° MISCELLANEOUS ASPHALT PAVEMENT: The Plan Views
" shown herein depict the Unpaved Shauider candition. For
4074 (TL-2, Low-Speed) Fully Paved Shoulder and Shoulder Guller condilions,
N N extend the 2° Misc. Asphalt Pavement as shown in the
"] Direction of Traffic carresponding 'Section at Post (11 details below.
APPROACH TERMINAL ASSEMBLY 6. 'CURBED! AND ‘DOUBLE FACED GUARDRAIL SEGHENTS
‘FLARED' SEGMENT - PLAN VIEW See 5
Projected Face of Projected Face of Projected Face of
! il ! il i i
Edge of general Guardrel Edge of General Guardrai Fége of General Guardrai
Traffic Lane ~, Varies Flare* o Traffic Lane Varies Flare* |, g-00 Traffic Lane ~ Varies Flaret | &0
-0 Front -0 Front - Front
(Max.) Siope tMax.) Siope (Max.) Slope
& |76 Break " 76" Break Break
Shidr.
. 2 Misc, 2 Misc,
Asphai Hhse: T | Asphalt Pavt. Shoulder Guiter Asphalt Pavt.
Flare I *Flare If +Flare If
SECTION AT POST (1) Applicable SECTION AT POST (1) Applicatle SECTION AT POST (1) Applicable
WITH UNPAVED SHOULDER WITH FULLY PAVED SHOULDER WITH SHOULDER GUTTER
END TREATMENT
APPROACH TERMINAL GEOMETRY
PARALLEL AND FLARED
=[ DESCRIFTION:
LasT 3 FY 2016-17 INDEX SHEET
REVISION || Index Redevelopment FDD?% GUARDRAIL NoO. No.
01/28/16 | —==—" DESIGN STANDARDS 400 7of 22

e Shows basic
geometry and
grading
requirements
for APL
Approach
Terminals

Provides pre-
defined
Lengths
that will
accommodate
all APL

Terminals (for
simpler Plans
design)

ILEI
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Approach Terminal Geometry, Parallel and Flared:

“Soft Stop”

e Shows basic

geometry and
grading
requirements
for APL
Approach
Terminals

Provides pre-
defined
Lengths ‘LE’
that will
accommodate
all APL
Terminals (for
simpler Plans
design)

40



Design Standards Index 400, Sheet 7

Approach Terminal Geometry, Flared:

Begin/End
Guardrail Sta.
& ¢ Post (1)

Edge of 2" Misc.
Asphalt Pavt. r_ ;
(See Note 5) e }:{J,Ea.{_ﬂ-ojt__‘smpe Break)

N 10-0" e

Face of | —— - ]

6 Geraera_; - Impact Head
5 un?rt razf‘ T K ] (Flat or Rounded)
(See Note 2) \4 H Fq AN — (See Note 4)
7**\7,74'_—'1—( Face of J \
, General Guardrail J‘;rﬁiscf.;an Guardrail Projected Face of
(See Note 2) Location General Guardrail
Length of End Treatment 'LE" (Typ.) 53'-1%" (TL-3, General)

40'-7%" (TL-2, Low-Speed)
__—"| Direction of Traffic

APPROACH TERMINAL ASSEMBLY
'FLARED' SEGMENT - PLAN VIEW

* Begin/End Guardrail Station called out — Corresponds to Roadway Plans callout
(Plans station & offset given at Face of Guardrail) — Length of guardrail measured from here

* Slope Break’s Taper Rate back to Typical (Parallel) Slope Break has changed to 1:10
(previous Standard showed 1:15)

e Offset to Slope Break has changed to 6’-0” from face of guardrail (previous Standard showed
3’-0” from back of assembly)

e Maximum flare is still 4’-0”, measured at post(1). This might be important for later! 41
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Design Standards Index 400, Sheet 8

Approac

Guardrall Helght Taper

{1Z-6" Linear Transition)
[See Note 4}

Face of
General
Guardrail

(See Note 2) \ 1 H

Edge of ' Misc. Asphalt Pavt.

Front Siope Break
2* Mise. Asphalt Pavt. _\

Begin/End
Guardrail Sta.

& ¢ Post (1) ~

2 -
EEENE) 1) Impact Head | 5|2
—%&e Note ) =,

Curb Transition
TIF Appiicabie)
(See Note 2)

General Guardrail

Length of End Treatment ‘LE"

Face of j
Guardrail

Face of j
Type € Curb

5* Max.

U Type E
Curb (0nly)

25-0° Taper Length

|2 it Type E
Curb Reqd.

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

(See Note 3}

Face of
Guardrail N 3

40-7%" (TL-2, Low-Speed)

APPROACH TERMINAL ASSEMBLY

'CURBED" SEGMENT - PLAN

Edge of 2* Misc. WS
Asphalt Pavt. =

VIEW

egin/End
Guardrail Sta.

& ¢ Post m\j

General Guardrail
Double Fared

Length of End Treatment 'LE'

77;777&57‘#77759;!72'?5777
Guardrail “Asphalt Pavt.

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

Approach Terminal

&

1 Curp Transition
2 {If Appiicable)
imi

cu

{See Note 2)
it Type £
b Reae

_—] Direction of Traf

2" Misc, Asphalt
Favl.(! 0 Max.)

i rlpr;mE;ﬂ_E |
- 7;:@1:#:@7/# T Crmpact tead

(Flat or
Rounded)
(See Note 6)

Guardrail

Front
Siope
Break

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

APPROACH TERMINAL ASSEMBLY
'DOUBLE FACED' SEGMENT - PLAN VIEW

Face of

Face of
/ Guardrail
vartes varies

Edge of
5 Traffic Lane ~ |

Max. - § Panel
P e

Type E Curb (Only)

'CURBED" SECTION A-A

(Hei

ght, 'H', Measured from
Misc. Asphalt Pavt.)

&
Min.)|

Shidr,
an!,

M)

Fart. i:1 Haxs J
'DOUBLE FACED' SECTION B-B
(110 Slepe or Fiatter Reqgd.)

Edge of
b Frarfic Lane

f_i__ﬁ

NOTES:

1

2.

n

b

bl

GENERAL: See Wotes I through 3 on Sheet 7.

CURBED SEGMENTS: Type E curb is required within the
timits shewn. When 2 dlfferent curb type Is called for
autside of the Type E curb limits, transition the curb
shape linearly, over a naminal distance ranging 5-0" to

TAPER LENGTH: For Curbed Segments, taper the
guardrall away from the roadway where shown to place
the inside edge of the Impact Head at 5" behind the
ace of the curb. Where additional lateral or!se¢ is
required to fit the Approach Terminal Assem

hardware, such as a soil plate, place the lrrwacf Head
as close to the curb as the hardware allows, not to
rom the face of curb,

GUARDRAIL HEIGHT TAPER: For Curbed Segments, the
connecting General Guardrail Mounting Height, ‘., is
Eyﬂlraﬂy measured from the Lip of Gutter !See Sheet 6

wardrail Sections, ‘Ad jacent to Curl), while the End
Terminal Assembly "H' Is measured from the Misc.
Asphait Pavt, (See Section A-Al. Linearly taper the
differance in Mounting Height over a length of 12-67,
starting where indicated herein,

DOUBLE FACED SEGMENT: Connect to Double Faced
General Guardrail. Use consistent Posts and Gffset Block
types as specified in the APL drawings over the entire
Length of End Treatment, ‘LE'. Posts and Offset Blocks in
the adjoining General Guardrail segment may

different from those inside of the 'LE'. A change In post
type between timber and Steel is permitted, immediately
autside of the 'LE' segment.

IMPACT HEAD END DELINEATOR: Apply Yellow
Retroretlective Shecting to the nose of the End Terminal
in accordance with Specificalion Section 536,

gmvgﬁ FACED 'PARALLEL' AND 'FLARED' SEGMENTS.
ee

END TREATMENT
APPROACH TERMINAL GEOMETRY
CURBED AND DOUBLE FACED

LAST | Z| DESCAIFTION:
S

REVISION |G| Index Redevelopment
01/28/16 |g
H

FDOTY

FY 2016-17
DESIGN 5TANDARDS

GUARDRAIL

INDEX SHEET
NO. NO.
400 8 of 22

h Terminal Geometry, Curbed and Double Faced:

e Same idea as
Sheet 7, but
shows
“Curbed” and
“Double

Faced”
segments
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Edge of 2" Misc. Asphalt Pavt.

. Guardrail Height Taper
! (12'-6" Linear Transition)

Front Slope Break

Begin/End
Guardrail Sta.

& ¢ Post m\

T

7 .
0 ¢ [?I*_’_-‘_”E_a_"_ Front Siope Break
—_—— —_—— ._J....._

(See Note 4) ) __
2" Misc. Asphalt Pavt. e — N
_______ - EN 10-0
Face of | ——— A "7 77 & |
Gendera! R _ - 77777777773,(77777“’ [
Guardrail & K]
T (4) (3) == (2 (1) Impact Head
(see Note 2/~ T/ % A ~ A A il S BT (See Note 6)
f— ; T\ .
- A Face of Face af / -3 Type E El ™
. Curb Transition I_— Type E Curb Guardrail = Curb (0nly) £ -ijﬁ Curb Transition |
2 z [~—© - Al
in [ (If Applicable)
(See Note 2)

“{If Applicable)
(See Note 2)

25'-0" Taper Length
{See Note 3)

Limit Type E
Curb Regd.

_— Direction of Traffic

| General Guardrail E'u"r”; ;gg;E
Length of End Treatment 'LE' 53-1%" (TL-3, General)
40'-7 4" (TL-2, Low-Speed)

APPROACH TERMINAL ASSEMBLY

'CURBED' SEGMENT - PLAN VIEW

Face of
Guardrail Face of :
R | A e Type ‘E’ Curb Required where shown

Varies

e 63-1%" forTL-3
e 50-7%" for TL-2

Front 5"
Slope X. Panel
Break a { e ¢
T
- 1:10 Max.
2" Misc. Asphalt f L
Pavt. (1:10 Max.) Type E Curb (Only)

'CURBED' SECTION A-A
(Height, 'H', Measured from
Misc. Asphalt Pavt.)

Show and Label in Plans. Include in Summary of Curb & Gutter.

Guardrail Height, ‘H’, is measured from the top of curb (not
the lip of gutter) for Approach Terminals. This raises the
height a bit.

e Just FYI! No Action needed from Roadway Designer.
43



Begin/End
Guardrail Sta.

- & ¢ Post (1)
I—? Face of Edge of 2" Misc. Wl S \ 2" Misc. Asphalt
=

Guardrail \ Asphalt Pavt, — Pavt. (1:10 Max.)

T L L L L o f (4r s 2 (1) |
] 5 Face of / Edge of 2' Misc. s Doubie Faced /| _l_lmp_ac:-f;f
| Guardrail Asphalt Pavt. S

Approach Terminal (Flat or

Rounded)
. General Guardrail (See Note 6)

Double Faced

Length of End Treatment 'LE' 53-1%" (TL-3, General) 10°-0"

APPROACH TERMINAL ASSEMBLY
'DOUBLE FACED' SEGMENT - PLAN VIEW

* ‘Double Faced’ option has always been available on

Face of

| GGardrail the APL, but now it’s shown in the Standard for better
_Edgeor Varies vares | Edge o awareness.
6 6" Traffic Lane
W (Min.) (Min.) * Crash tested
e Initial installation cost savings versus crash cushion

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

1:10 Max. cross slope extends to Approach Terminal
'‘DOUBLE FACED' SECTION B-B on both sides.

(1110 Slope or Flatter Reqd.) ) ] ]
* Drainage structures may be required to convey median water

* Qutside of ‘LE’, transition longitudinally to typical median cross
slope at 1:10 Max (in direction parallel to roadway).



Design Standards Index 400, Sheet 9

Trailing Anchorage - Type lI:

; § Short Timber Bréwy, Post
BeginfEnd & Steel Tube Foundation

Guardrail Sta. sa
E-0" Misc. Asphalt Pavt. Extension ﬁ Length of Trailing Anchorage, 'LT" = F-d%' General Guardrail T— P A | tO
% @ Button- | I ES - B
Head Bolt with i L= i CE=s | k] - )
Flared, Rounded, or ~ Rectangular " @ x 13 Button- .
Buffer End Unit Washer ~_ | ﬁe“ Boit Typ)  Cable Anchor I %" @ Button-Head Bolt 4\ o ofe )
Plate Assembly with Rect. Washer | !
¢ w-e;;m. Post Boit Sla!s.J& " — =Tl e +I ELEVATION Wx1 Siots
9 Button-Hea Bolts ~, —r e | —— | Tio) (8 fead )
TN [T -1 I T C | [ -
E£nd Delineator S = p— | & | | ]
(See Mote 6) Lot 1= + ‘\ == s = 3 ¥
N Hex Jam ) W-Beam Panel Mldspan Pans! | —
o Short Timber Briwy. Post Nt System | (5-dlg" Panel Shown, Lap spp,,m | [
! covte a . H 15-7}4" Panel Optional) -3
able Assembly
See Post & Cable Mount Standard Post ! |~ standard Post PLAN
Detail (sheet 10) |v/ [see Note 5) [ Finish Grage [¥[ " fsee Hote 5) “ ’
—L — I — — — ——— — FLARED END UNIT ——
T f TR | [ TR | RGN SIS S
2" Misc. Asphalt. Pavt. Soil Plate |
JI: " fon Tube ! ! P sl | . |
fleelTute AT % 0 x 10" Hex-Head Bolts (2 Reqd.) ! | B t‘ £ (sym) - e g u a r ra I .
A (Washers Each Face, 4 Reqd.) 5 3 £ , ™55 =
ection of Traffic A A ¥ Z ! ¥ “ ”
oA e - ( Not “head-on
NOTES: ELEVATION
% 010 rg Short Timber Briwy. Post %' @ x 18" i rx 1% Slots
Button-Head BOR—"H Steel Tube Foundation Burtan-Head Bolt—| 1. COMPONENT DETALLS: For aditionsl Type . (Typ.) (4 Reqd.)
_ _ - A ] companent details, See S| o For REeeanguiar
[— T . Brkwy. Terminal Hex tam Washer details, See She 3
| ! Post Sieeve Nut System 2. END UNITS: Use materials for end units as defined =]
[ = | Cable Anchor Stondors Post in Specifications Section 967. End Units are referred \
H Hex Jam ' andard Pos as "End or Buffer Sections' in AASHTO M180 .
| £| Nut System li»/ Soil Piate Plate Assembly (See Nate 5) PLAN
N Cable Assembly Lap the Flared End Unit behing the W-Geam; (ap the I e ro a
2 F OFfset Block Rounded am Buffered End UNts over the face of ———— ROUNDED END UNIT ——— ( :
Edge Of Flared End = ———
2z Mist. unit_Shown =] —— 3. FOUNDATIONS: Install Steel Tubes with attached Soil .
| Asphalt {5ee Note 5) 1 C Plates by either of the following methads.
Pavl, Rect. Washer < * || W-Beam Face Of Guardrail Rect. Washer % . TR B >
- 41 - - s - T ] a. Excavate, backfill, and compact material to provide b
full passive soil resistance to all surfaces of the ~
Tub: d Soil Plat:
SINGLE FACE - INSTALLED PLAN ube and seit Fate @ Elsym)
b. Drive the Tube and Scil Piate as a single unit | ———-—7— i
FLARED END UNIT using & dummy timber pest to prevent damage to ) -
(Round End Unit Similar) the Breakanay Fost e
4. GENERAL GUARDRAIL: General Guardrail typically
ncludes Panels and Past Spacing as shown on ool X 3
2, including parallel and tapered segments. ELEVATION ratly siote (Tis)
. . . . Transitions, Low-Speed Guardrail, or Reduced Post (4 Reqd. Ea. Slde) [ ]
€% 8w 25 ;/E Short Timber Briwy. Post €% 0 x 25 Spacing Guardrail segments may ke substituted for
Button-Head Bolt—__| Steel Tube Foundation Buttan-Head Bolt fhe Gancral Guardrail shewn herein If indhcated in
C————T— R — the plan [,
Rect. Washer  W-Beam - Face OF Guardrail | - Rect. Washer 5. SIDEWALK REQUIREMENTS: When sidewslis are .
| | " lacated adjacent to the End Treatment, install a
| Rounded End Unit (Flared End Unit nat permitted). -6 sym) re V I O l l S
| - Hex Jam | — soil piate Hex dam When sidewalks or shared use paths are within 4-0° r
- from the backs of posts, use the Timber Post option
é Nut System At System |, Standard Post | shown {including the first post in the Genera -
| z ok Cable Anchor 5 Guardrail segment). Install the Pipe Rail for ad jacent w
s rkwy. Plate Assembl Steef Posts if used, as shown on Sheet 20. I
| 3| gurrer Terminal | catle ! | offser Block 1~ a l l a r l I S
|~ Edge or End Unit Post Sleeve Assembly Typd 6. END DELINEATOR: Mount retroreflective sheeling Lo )
2 Misc, the approach face of the End Unit in accordance with
| asphat - -] r b—— Specification Sections 536 and 967. PLAN
L P | . Rect. Washer  W-Beam . Face of Guardrail - Rect. Washer ———— BUFFER END UNIT —— d ra fte d m O re
DOUBLE FACE - INSTALLED PLAN
BUFFER END UNIT END TREATMENT - TRAILING ANCHORAGE TYPE II
LAST F| DESCRIPTION: INDEX SHEET C e a r
S FY 2016-17
Revision |iF| Index Redevelopment Fnoﬁ GUARDRAIL No. wo.
01/28/16 |& ==~ DESIGN STANDARDS 400 9 of 22
o]
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Design Standards Index 400, Sheet 9

Trailing Anchorage - Type lI:

— § Shart Timber Brewy. Post

Begin/End
egisen & Steel Tube Foundation

Guardrall sta.

&'-0" Misc. Asphalt Pavl. Extension

Length of Trailing Ancharage, "LT" = 9-415"

General Guardrail

%" @ Button-

Head Bolt with 53

&-3

Flared, Rounded, or %" @ x 14" Button-

I
|
Rectangular [
i Head Bolt (Typ.)

Buffer End Unit - Washer
Plate .‘SS@MD:’F\

5 @ Button-Head Bolt |
with Rect. Washer !

ap

Cable Anchor |
1

§ W-Beam, Post Bolt Slots, & / L

-
=
-

.

-
(=]
-

T

Short Timber Brkwy. Post — Nut System

i

T T AN

__}_*_

Hex Jam )
Cable Assembly

ee Post & Cable Mount
Detail (Sheet 10)

T [ T
%" @ Button-Head Bolts ~ = > —
-—-—) - Azl :é?
End Delineator IHFJ" o = ) -
(See Note 6) =
5

SR T T

2" Mise. Asphalt. Pavt. e
— Soil Plate

(On Tube g

Foundation —
(Washers Each Face, 4 Reqgd.)

| |— standard Post

| AT |

\ W-Beam Panel
(9-415" Panel Shown,
15-7i5" Panel Optional)

(See Note 5)

i
1
- —
Steel Tube - - % @ x 10" Hex-Head Bolts (2 Reqd.)
oY
N

1 Direction of Traffic

INSTALLED ELEVATION

From Previous Standard...

) &'=3" To Next Post &'-3"

TSea Sheet 234 of 26 | i
12"

1

Y 3 —

TN (E R

'\I: Turnbuckla (6% =
sge Note Below

16"

Wisc, Asphalt Pavt,

Midspan Panel
Lap Splice

/r Finish Grade

|
;
i

[ — —_— — — —

T T T Gai
LJ Anchor Rod
™

Atd.

Standard Post

|\/ {See Note 5)

TS T

Begin/End Guardrail
Station called out —
Corresponds to
Roadway Plans callout
(Stationing and Offset
given at Face of
Guardrail) — Length of
guardrail measured
from here

Anchor Block

I

Wrivanized 4 g x i
Beveled Washer And Hex MNut

Bilate

FRONT VIEW
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eet 10

R 2 ;l %" Steel Plate -.\’
= . oo
" @ Post f T & I e m
Bolt Hole =] | ¥ B Soil | & W 1" @ x 7" Cable Stud - . O p O n e n
" 8 Soi & Fulf Thread Galvanized . -
[ Piate |_ > = 1% 8 Boit Hole —| 2 z
Balt Hole~J=0_J] .
HE. o : Details are
| | | | . Ll ¥ B Galvanized Cable (6x13}
| | | | & Swage Connected To Anchar Studs .
&
a1 used in Type |I
(ol hxhe \L I I I ————— BEARING PLATE CABLE ASSEMBLY
I ' and CRT End
LJl ay 2 NPS Schedule 40 ~ & e R
o
Shaped Steel Plate |— ¥ @ Holes (Typ) 35 ¥ A
o s - R S reatments
STEEL TUBE FOUNDATION —— @ % Hole
ELEVATION SECTION £
ELEVATION
on the
5% (0,240 TR (0%
————— BREAKAWAY TERMINAL CABLE ANCHOR PLATE
B 1 POST SLEEVE
¥'x2¥%" Slot = E % @ x 1% Hex Head b
i Bolt (Thru W-Beam Pre-
-+ B e previous an
Hex jam Nut System
1" Anchor F
e ) Stud Hole ‘ * img / %01 m
Post T ! ssembly - 1" @ Cable Stud € W-Beam And .
S 4 é’ . E'W sr);::r;nﬁr;ag;:ﬁ _ l Anchor Plate O | I OWI n
- S Washer (2 00, '
ot | = W stael plate =] [1* 14, 1D, %4 ThIck) L\ Steel End Plate
B 5 s S N g s ¢

@i pages,

ELEVATION SECTION

ELEVATION SECTION ————— STEEL END PLATE CABLE ANCHOR PLATE ASSEMBLY .
—— SHORT TIMBER BREAKAWAY POST —— s sceet Tuve Founarl reS p ec Ive y
el Tube Foundation
(6"x8" Nom.) o Prate '
y NOTES:
rsz","ﬂa:":'; Short Timber
/ Briwy. Post 1. INSTALLATION: Use companents as shown on Sheets 9 & 11.
Y Steel Piate Baring Plate - Srkowy. Terminal 2. MATERIALS: Use steel Plates and Cable Assembiies in accordance with Specification Section 367.
rkwy. Termina
o \ Hex dam Nut System " Post Sieeve T Use Short Timber Breakaway Posts and Steel Tube Foundations in accordance with Specification
1 Section 536.
Bolt N N A
Hole — = - Use Hex Nuts, Hex Jam Nuts, and Washers in accordance with the AASHTO-AGC-ARTBA Guide to .
ki § Post Sleeve R Cable Standardized Barrier Mardware with English unit equivalents of components FNX24a and FWC24a, .
| & shsarkr an;oe; ‘ | Assembly respectively. Two Hex Nuts may be used for the Hex Jam Nut System.
rkwy Posi
e 3. PLATE STOP-NAILS: To prevent rotatian of the Bearing Plate, drive steel 2)5" Type 8¢ nails with
> |o| o | | steel T ASTM A153 hot-dip galvanizatian.
teel Tube
woaw || Founcation 4. CABLE ANCHOR PLATE ASSEMBLY INSTALLATION: Mount to the pre-fabricated Cable Anchor Plate Bolt I
20" Hex-Head Bolt | | Holes in the W-Beam Panei, as shown on Sheet 4. These panel holes are only permitted for this | I
4 Cable Anchor Plate Assembiy application. .
SECTION ELEVATION
S0IL PLATE POST & CABLE MOUNT ASSEMBLY ——— END TREATMENT -
COMPONENT DETAILS
LAsT  |F| DESCRIFTION: FY 2016-17 INDEX SHEET
REVISION || index Redevelopment FDUﬂ GUARDRAIL No. NO.
01/28/16 |5 —==—" DESIGN STANDARDS 400 10 of 22
&
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Design Standards Index 400, Q2 Review!

End of 2" Quarter Review Questions!

1.

What is the minimum distance required from the back of
post to the front slope break?

For Guardrail adjacent to curb, what’s the distance
between the face of Guardrail and the face of curb?

What is the maximum slope permitted for all approach
grading to Guardrail or End Treatments?

For what “condition” are Deep Posts intended to be used?

To what distance, behind post(1) of an approach terminal,
must the 1:10 slope be maintained?

What type of curb must be used in front of an Approach
Terminal?

Where is the “Type IlI” End Treatment used?

| &

3 =

B olr oz ole ofr ole of% ofe oz ofr |5

=1 1o 2lo 3lo 4lo slo 4lo 8lo 2i0 1lo LT;“

¢
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Design Standards Index 400 - Guardrail

MODULE 2: Index Overview — Sheets 11 thru 22

FDOT

FY 2016-17 Design Standards

Effective for Projects with Lettings in the Fiscal Year (FY) from
July 1, 2016 through June 30, 2017

State of Florida Department of Transportation

Oifice of Design
Mail Station 32

For Construction and Maintenance Operations
on the State Highway System 605 Suwannee Street

Topic No. 625-010-003 Tallahassee, Florida 32399-0450

This Index 400 is a DSR, as of February 1, 2016 49



Design Standards Index 400, Sheet 11

End Treatment - Controlled Release Terminal (CRT) System:

Post Cap & Steel Plate
& Post Mount Cap, Short Timber PageiﬂEsﬂﬁi ?—fﬂme (12754 %)
Briwy. Post, & Steel Tube Foundation \‘/_BEW""E"" Guardrall 5ta. ™
i
&-0" Misc. Asphalt Pavt. Extension | -4} W-Beam Panel (15'-73" Panel Optional) CRT System Guardrail 7 0 [ 7y .
[ | .
§ Short Timber Brkwy. Post ‘ # @ panel | I 1 O r S e W I t
Post Mount Cap & Steel Tube Foundation ~\1 | ot Hole — : u
&5 &5
. f i 107 NS Sch, 40—
%" 8 x 1% Button-Head Boll (Typ) | P .
Hox-Head Bolt . : s ‘ ELEVATION
Buffer End Unit ' & Rect. Washer Cable Anchor o ¥ 0 x 10 |
See Note 5~ Plate Assembly~ _/ Bulten-read Bolt |
¢ W-Beam, Post Bolt Slats, 7 ) =t = [ = ]
& %' B Button-Head Boits mra e ] € % Steel
S W | T =T . mm&mg\ °
End Delineator | =1 ! E— |
(See Note 7) R =1 Ry Her Tam 1 = 5= i
7 System (Typ) Midspan Panel i 167 WPS Sch. 40 />
W[ Shert Timber Briwy. Post ——3 |_— short Timber Lap Spiice | —cRT P %0 Pancl Bolt Hole N2
T 6~ 1" 0 Gavanized Steel | (X" Briwy. oo v fsee aneet 12 % Steel Plate & pipe =1
See Post & Cable Mount o U-Boil Cable Clips @ 4% Sp. H € %" Steel Piate & Pipe PLAN
Detail (Sheet 10} g (3% LD. Grip Pattern} i
SN : Stes! Plate |— § Post & Post Cap
e — — T T A R e F e T T T ANE — (12 %%
2" Misc, -|r AR \— Partial Cable nﬁn AN AR eBeam Panel
Asphalt, Soil Plate Assembly Soil Plate 7 T eam Panei
Pavt, VT fon Tuse g (See Nor: 4 fab’?ﬂiﬁﬂ " o Tube o 1 i
L. o 1 [ ey
Steel Tube = Steel Tube 1 Button-Head Bolt
Foundation —"] %' @ x 10" Hex-Head Bolts  Foundation %' @ x 10" Hex-Head Boits " 1 1l iNo Washer)
he (2 Regd.) (2 Reqd.} Shert Timber || !
(Washers Each Face, 4 Reqd.) (Washers Each Face, 4 Reqd.) Brkwy. Post —7 3 n ext S e et
INSTALLED ELEVATION INSTALLED SECTION .
POST MOUNT CAP
. . 0 x 10"
¢ Short Timber Brkwy. Post, Post CH D51 & Short Timber Griwy. post L & % Trans. Cable Stud Mount:
Mount Cap, & Steel Tube Foundation mzan Head Bok 2 CCreal Tube Foundation ¥ Button-itead Bolt € Fsiare S Fube.
H 1  awan ” Steel Piate, & %
C T o I ‘ i { i f 2 Hole 1¥#g" @ Cable Stud Mole ¥ Bolt Hole
| %' @ x 1% Button- N
| Buffer End Unit 1 Head Balt (Typ.) partial Cable ‘ W ‘;3[ P;;:i _ M Square Steel Tube J Steel Tube M M
‘ (Bend to Fit) (8 Reqd. Per Splice) (el ?;i: J; | == — (8" X2 x 2 Y Y Foundation . I S I S e
- Special End Shae Short Timber #%,'x3" Siat T T @——
| F post ‘ A Brkwy. Post (Typ.) (8 Reqd.) —e=— — )
| : EAL: P e :
= u
‘ | Y catre anchor [L gLl (7yp) ELEVATION
eogeor 2 _ cavte assem. | piate assem. [P ELEVATION Square Steel Tube S a m e a S e
asohale 1 (6 X215 20K | § % Boit Hole
| Pt = 1 L # Trans. Cable "/
. T % @ x 1% Hex-Head - ] Face 0f 3 Stud Mount T T )
L Soil Plate (Typ.) A W—Bsam-l Bolt & Reer. Washer b Guardrail e ™ | ‘
_ e e e Steel Tube
T revious
PLAN Steel Plate to | ‘
INSTALLED PLAN Steel Tube /" yr
CRT END TREATMENT ASSEMBLY SPECIAL END SHOE——— € Square SKEEJ' Tube,
Steel Plate, & Steel Plate
NOTES: T¥¢" @ Cable Stud Male (2% 52 ) )
1. INSTALLATION: Use with CAT Systems as required on Sheet 12. 5. SPECIAL END SHOE MOUNT: Punch a %" @ hole in the W-Beam Panel as needed to secure the PLAN .
2. COPONENT DETAILS: Fo dtionl componen detalls. S Shet 10 & 12. For the Rectangular Special End Shoe with the % @ Hex-Head Boit, Galvanize hole per Specification Section 562. TRANSVERSE CABLE
Washer detafl, see Sheet 6. FOUNDATIONS: Install Steel Tubes with attached Soil Plates by either of the following methods: STUD MOUNT e a I e I I l O re
3. MATERIALS: Use steel End Shoes, Plates, Tubes, and pipes in accordance with Specifications a. Excavate, backfill, and compact material to pravide full passive sail resistance to ail
surfaces of the tube and sall plare.
4. PARTIAL CABLE ASSEMBLY: The Partial Cable Assembly is similar to the Cable Assembly defined
ennesn:;r 10, except with & 9-G7 total length and the Swage Fliting and Cable Stud omitted from b 5;:;5;:&5:::';,“;:;‘;"‘:v-‘:”’ plate as a single unit using a dummy timber post Lo prevenl END TREATMENT - ( : I e a r | y
Feed the Cable Stud through the Cable Stud Hoie of the Transverse Cable Stud Mount as shown, T R U eiroreriective, shecting 5o the approach face of the Buffer End Unit in CONTROLLED RELEASE
and secure it with the Hex Jam Nut System as defined on Sheet 10, accordance with Specification Sections 536 and
TERMINAL (CRT) SYSTEM
LAST §| DESCAIPTION: FY 2016-17 INDEX SHEET
REVISION |iF| Index Redevelopment FDQﬁ GUARDRAIL no. Na.
01/28/16 E —==—~ DESIGN S5TANDARDS 400 11 of 22
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Design Standards Index 400, Sheet 12

Layout for Controlled Release Terminal (CRT) System:

Principle Roadway (Typ.)

; Begin/End CRT Begin/End CRT

omit Balt g-ap L a8 FL A Sta woaiy 7 16 FL R Sta G-l
(See Note 5) W-Beam W-Beam W-Beam
F. General Guardrail FPanel _|General Guardrail

BT O il It _Used for _90 deg ree
intersection of

General Guardrail

General Guardrall

—— ) =+ ] =+ H H I d
i ; principle roadway
$rarr|dard n Sra?dsrd o g?arr\dard 5 gfa:«fzrd % .
o 2 osi 2 o5 osi
%o a ]
i . i e | o e s / Bilmen |3 EL o : and side road or
g3 . " "
oS ¥e Hin, Clear Area umfrs{ Min. Clear Area Limirs{’ o = = d H
sgle  I9 b .
wly o= =m0 =50 rIVeWay
2: = e Min, Clear Area Limits Min. Clear Area Limits
£[2 3 Midspan Panel Splice (Typ.) %5 ~ ~
i 3 &8 A T =560
22 ed| [ CRT P ) II5 B
gls £ 05t @ 6-3° Sp. EETY
E < A (Typ) (5 Reqd.) R - .
i i w S~ Midspan Panel Splice (Typ.) w33 . .
g 1
& s roor maows = p e Thisis nearly the
CRT SYSTEM ﬁ% A= (Typ) (6 Reqd.) i r
PLAN VIEW ] i 3 Widspan Panel Splice (Typ.) E¥ Sa m e a S t h e
5 16 FOOT RADIUS 220 CAT post @ 67 55 s=d| [ -
CRT SYSTEM 5| ¥p) 18 Rea Rt t d d
PLAN VIEW 3¢ .5 i”"”"” Panel splize (Tye.! p revious standar )
Match Line Match Line S 24 FOOT RADIUS £a CRT Post @ &-3" Sp. .
[CRT System (CAT System = SE[ A ves 10 Reqay on eta e more
foce oL PIen View) foce or L Plan Vie] CRT SYSTEM 55
Guardrail Guardrall PLAN VIEW E4
. TR ; 32 Foor Rapius clearly
%';\': Post Post CRT SYSTEM
=% CRT SYSTEM SUMMARY TABLE: PLAN VIEW
23
23
RETURN | LENGTM OF AREA CLEAR
Sz RADIUS SHop-BENT | FEANTITY OF | OF HAZARDS
is CRT End (FT.)" | PANEL(S) 1FT.) UK WFT
£3 Begin/End v [ 125 5 254 15 &° Nom ez ree °
IS Guardrail Sta. - " 3 = -0
See Sheet 11 D
see ) 15 25.0 6 30 % 15 [ ' GL‘,?};?: ra W
24 775 B 40 x 20 Felt Hele ~ T H
CONTINUING OPTION END TREATMENT OPTION 32 50.0 10 50 x 20 I AN ¢ W-Beam Panel CO r re S p 0 n I n g
&% 0% 10 . .
I
. Butlon-Head Bolt
CONNECTING ETAl s N ot dimensions and
. . .
ERE d the PI
Finish
NOTES: \ ! ® Grade raaius in e ans
1. INSTALLATION: Construct the specified radius layout and Connecting Detail option as shown in the plans. r
2. WMIN. CLEAR AREA: Keep the area behind the CRT free of fixed abjects and aboveground hazards within the Min, Clear Area limits _L_ 3y Hole
shown. Maintain a slape not steeper than 1:10 for a minimum 2 behind the posts, and maintain a slope not steeper than 1:2 beyond (Typ.d
from the posts. | }*__- CRT Post
[ LI 051
3. APPROACH GRADING: Maintain grading on the roadway sids of the guardrail face at a maximum slape of 1:10. ° W h e n e r i n a i n
4 WATERIALS: For CAT Posts, use Timber Past material in accordance with Specification Section 867, Use steel panels and hardware in t I I l t g
accordance with Specification Section 967. CRT POST ELEVATION CRT INSTALLED SECTION .
5. BOLT OMISSION: For the 8 Foot Radius CRT System anly, do not place a panei-to-past mount bolt at the center CRT Post {omit the 3" (6"x8" Nom. Timber) W I t h a C RT E n d
Button-Head Bolt anly at the location shown)
6. SHOP-BENT PANELS: Install Shop-Sent pancifs) where indicated using 12-0% or 250" W-Beam Panels. Splice at post focations within
Bl Bl e it s L2 o 2o W e, Treatmen tt he
7. GENERAL GUARDRAIL: Geeral Guardrail typically includes Panels and Post Spacing as shown an Sheel 2, including paralle! and tapered LAYOUT FOR CONTROLLED .
segments. Approach Transitlons, Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments ma e substituted for the General
Rl A pecns e RELEASE TERMINAL (CRT) SYSTEMS - guararal extends
SIDE ROADS AND DRIVEWAYS 1 5’ 7'y ” fro m
LasT__|3] DESCRIPTION: FY 201617 NDEX SHEET 2 .
REVISION |3 Index Redevelopment FDD?% GUARDRAIL NO. NG M t h L
01/28/16 s —==—— "~ DESIGN STANDARDS 400 12 0f 22 a C I n e
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Layout for Controlled Release Terminal (CRT) System:

g'-41
W-Beam
Panel

Match Line
{Connecting Detail)

Begin/End CRT

[ 24 Ft. R. 5ta.
W-Beam .
. Panel General Guardrail
N
e
Standard

Post &
Offset Block

Min. Clear Area Limits

L =40-0" |

]

\ Midspan Panel Splice (Typ.)
CRT Post @ 6'-3" S5p.

- (Typ.) (8 Reqd.)

24 FOOT RADIUS
CRT SYSTEM
PLAN VIEW

w = 20-0"

Match Line
(CRT System
Plan View)

Match Line

(CRT System

Plan View)
Face of o

Face of _ N
Guardrail —— Guardrail

S=| "N car CRT
=& Post Post
U o
=5 =
S3
Sg
B = . CRT End
B i Treatment
Elu Guarlstﬁ'%;i‘?/gpg Assembly

A - (See Sheet 11)

CONTINUING OPTION END TREATMENT OPTION

CONNECTING DETAIL

Begin/End CRT Station called out — Corresponds to
Roadway Plans callout

(e.g. “Begin CRT 24 Ft. R. Sta. 100+00”)

Begin/End Guardrail Station called out —
Corresponds to Roadway Plans callout. It’s also
shown on Elevation view. — Length of guardrail
measured from here

Min. Clear Area - Maintain 1:10 Slope to 2’ behind
the posts. Beyond that, maintain an area clear of
hazards with a 1:2 or flatter slope. 5o



Design Standards Index 400, Sheet 13

Approach Transition Connection to Rigid Barrier, General TL-3:

(F-Shape Shown)

Begin/End Begin/End Rlgid
Guararsil Sta. ~ L/ garrier sta.

LA Length af Approach Transitian =

3074 (TL-3)

Direction of Traffic

{ Splice

12-6" Thrie-Beam Panel (Nested)

§-3" Thrie-Beam Transition Panel

12-6" W-Beam Panel {Nested)

General Guardrail

Rigid Barrier [1¥¢) eqd.] (12 Gau:
ge) (10 Gauge) (12 Gauge) 8
Thrie-Beam 7y 11 ¢ Batton-Head Bolts Thne-sem Gffset Block W-Beam Terminal Assembly
Terminal With I'-6" Height (Typ.) (Per the Plans)
Jerminat V" (eost Mount] (Typ.) sen note's)
== S = = : =
= = Constant Slope | 1 ;
i |~ Begin Trans. (Varies by End
of Cur. Trans, Option) End Trans
V|~ Curt Top fSee Note 3/ ‘ v of curk
urb L Curb Lip | : L
Hex-Head Balts HEIAE Y T HE T
Typ] {5 Regd) suuon Hean’ N | v Curb Up andfor i
(See Sheet 15} Balts (Typ.) i ; N E:ﬁépgﬁ;:d;ﬂffevatmn i
H i 1 H i
ol b i o r(iﬂflfiﬂﬂ Option) .
N v H . (See Note 3) L
Standard Post (Typ)—= T1 ‘ ‘ ‘
' Ll i Vi Lo
L L L L

Rigid Barrier

(F-Shape Shown) }

|
|

Post Spacing 5 Sp. @ I-6%" 4 Sp.@ Il 2 5p. @ 6-3
TL-3 APPROACH TRANSITION
INSTALLED ELEVATION
| Taper ta Guardrail Offset Per the Plans
(If Required) [See Note 1]
Edge of 2* Misc.  ———
Asphalt Pavt,

Bl—C AN Back of Curb

Standard Offset Black (Typ.) Additional Offset (If Applicable)

Past (Typ.) (See Note 5) Back of

L1 I

Curb

76"

Black (Typ.)
(IF Applicablel

Guller Shown)

N Rigid Barrier
Shidr. Line

\ Alignment Curb Section \'

Face of
Guardrail

9-4Y" Curb Transition

NOTES:

I

INSTALLATION: Construct the Approach Transition segment where indicated in the pians. The
required of fset of the connecti ng ad jacent guardrail is defined In the plans,

The Layouts given on Shast 17 provide basic schemes for conmactions to adiacem gusrdral.
where a taper to a differing guardrail offset may be required. If the adjacent guardrail
segment has the same of (sel as the Approach Transition segmenl, then no taper is renwreﬂ‘.

‘\ Curb Lip

£

TL-3 AFPROACH TRANSITION
INSTALLED PLAN

Begin Traas. Constant Taper =

(Varies by End Trans. Option)

(Shoulder Sutter Shown)
fSee Note 3,

4. RIGID BARRIER END TRANSITION: Taper the Rigid Barrier to a Single Slope end section. See
Concrete Barrier Wall, Index 410, and Traffic Ralling, Indexes 420 thru 425, for details.

5. OFFSET BLOCKS: Far Thrie-Beam gost locations within the Length of lepraarh Transitian
segment, use the Timber Gffsel Blocks with I'-6" height shown on Sheet 5.

For the midspan of the Thrie-Beam Transition Panel and for all other W.

am [ocations

Curb Lip (If Applicable)
(Shoulder Gutter Shown)

End Trans.
of Curb

] Direction of Traffic

2. SECTION VIEWS & DETAILS: For cross sections and details including the barrier mounting shown herein, use the W-Beam Offset Blocks with I'-2 height shown on Sheet 5

hardware, curb trapsition, adjacent grading, and installation gimensicns, see Sheet 15.

6. GENERAL CUARDRATL: General Guardrait tyically inctudes Paneis and Post Spacing as shown
3. END TRAMSIUSDN OF cuga uPTrIDN. Tshe rﬁan and Eievan%n wiv;rs depict an example Curb En sneexrz mm:’dmgdpamﬂeg and (apereg segments, Approach Tergwnafs, Lo' -5 pee peed,

Transition to Shoulder Gutter from Section D=D to E=E, but this transition may require 3 wardrail, or Reduced Post Spacing Guardral SE ments may be substituted for the General

dffferent shage depending on the Ena Transition sgtion indicated i the plans (£ither & Suararalt shown hereim 1 indhesied in'the pane” APPROACH TRANSITION CONNECTION

reiror Cortar Do aitad it O ‘Fiat No Curb Option'). See Sheet 15 f o

Spoulder, Culler ogtion. Raised Cur ption’, or 'Fiat No Curb Optior'). See Sheel or cur TO RIGID BARRIERS - GENERAL, TL-3

LAST 2| DESCAIPFION: INDEX SHEET

= FY 2016-17
REVISION |G| Index Redevelopment FD GUARDRA]IL h No.
01/28/16 |5 —==——> DESIGN STANDARDS 400 13 of 22

ALL NEW!
MASH Tested

Applicable to all
Design Speeds

About 12’-6”
shorter than old
“Detail J” from
Rigid Barrier
(about 25’ shorter
including previous
barrier overlap)

New raised
‘Alignment Curb’
required

Section Views on
Sheet 15
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FDOT\) De andards Index 400, Shee

o =

Approach Transition Connection to Rigid Barrier, General TL-3:




Approach Transition Connection to Rigid Barrier, General TL-3:
__— Direction of Traffic

& Splice LA Length of Approach Transition = 30'-F3" (TL-3)
RL df;‘ dr -‘ws
”) .l: :_;fﬂ',“ﬂ 12'-8" Thrie-Beam Panel (Nested) §'-3" Thrie-Beam Transition Panel 12-8" W-Beam Panel (Nested) General Guardrail
Rigid Barrier I I‘ (12 Gaugs} {10 Gauge} (12 Gauge) Or Approach
{F-Shape Shown) Thrie-Beam 73l 110 ¢ Button-Head Bolts g Th(!c-ﬁean} Ofl‘_se: Block W-Beam g & Terminal Assembly
Terminal /’ {Post Mount] (Typ.) With 1°-6" Height (Typ.) Offsef Block {Per the Plans)
Connectar : (See Note 5) (Typ) ~u
1 o =+ =+ =+ =+ =+ e I == = s, — =
= =1 = e — it =+ = = o +, S 3 = = ——— =
_ i i i i i i =T = i I — i
I e T T T = ﬁ — T T
= by L3 3 3 * 3 + = =T = 1 ] | Constant Slope [ |
r—— e aai T F—T T T |~ Begin Trans. (Varies by End
O 11 il il | ™ orcurs rrans. 0ption) || n rans.
Tt il I i ~curpTop 11 i i [Fee Wote 3| |, of curb
_________ ' N N ) v HO H N | !
T Cxore i Sphfe Hafes_,___, _-___”'”i"f"_“’ ci‘f‘i__; '\:C_“'r_"_“i_;_u_;_______:_ I L I SR S S I
Hex-Head Bofts & %' @ x 1y TR [~ Curt Bartom || HH HTH K HE N
(Typ.) (5 Reqd.) Button-Head | | o : : o aE o e Cort: Up andfor i
rSee Sheet 15} Bolts (Typ) 1 i v HE N v N Finish Grade Elevation | ||
Vo : : o ¥ ! 1 Vo . i Vo e (varies by End Vo
i v I 1 o Pl H H P P Transition Optian) '
Vo Vi v ' H v v U h v v {See Nete 3) !
Standard Post ﬂ'yp.!‘—s—lili | :‘: i v :‘: :‘: ‘ H ‘: ‘ :‘: ‘
o K v Ve a v v v v
S S A S i i ¥ | i |
L{J l.:.l LIJ LJIJ LT_I L_IJ L.IJ 7 |._I.| d I..IJ i
Past Spacing | Spo@ 163" | 4 Sp.o@ ¥ | 2 5p @ 6-7 |

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

* Begin/End Guardrail Station called out — Corresponds to Roadway Plans callout —
Length of guardrail measured from here

* Begin/End Rigid Barrier Station called out - Different from Begin/End Guardrail Station
(governed by Thrie-Beam Terminal Connector with its Edge flush with Rigid Barrier)
Guardrail’s 74” overlap with the Rigid Barrier should be drawn this way in Plans

e End Transition of Curb — This is where typical curb type begins, if here on project

(e.g. Type F, Shoulder Gutter) Starts 28’-1%"” from Begin/End Guardrail Station
55



Rigid Barrier
{F-Shape Shown) W

er ta Guardrail Offsat Per the Plans
(If Required) (See Nate 1)

Edge of 2* Misc. -
Asphalt Pavt. E
A I B I | —\\ I3) | Back of Curb e
. {If Applicable) W |
Offset Block (Typ.) Additional Off sat — (Shoulder AN
e Black {Typ.) Pal Guller Shown) 1

Z-F
[

]
.

Standard

;‘ Post (Typ.) (See Note 5) Back of
— — — — — % — — If Applicable,
/ -L Y, : 7] cure \ W (If App '

— L

Guardral

= AW I8 A A A
Il ] ] ] ] ] |
Rigi i A Barrigr —
ki

Curb Lip {If Applicable}
/ {Shoulder Gutter Shown)

onstant Taper

D I b (Varies by End Trams. Option) End Tranm
(Shoulder Gutter Shown) E af Curb
(See Note 3)

——] Direction of Traffic

TL-3 APPROACH TRANSITION
INSTALLED PLAN

Rigid Barrier Shoulder Line: Aligns with “Standard Shoulder Line” of Shoulder
Gutter as shown in Index 300. This Shoulder Gutter aligns at Section E-E.

Taper to Guardrail Offset per the Plans: If roadway guardrail has a different lateral
offset than the bridge railing guardrail, then your “Begin/End Taper” callout is
given at Section E-E. (Starts 28’-1%" from Begin/End Guardrail Station)

*This leads to typical section, generally meeting PPM Fig 4.4.12

End Transition of Curb — This is where typical curb type begins, if here on pro;ect

(e.g. Type F, Shoulder Gutter; Starts 28’-1%" from Begin/End Guardrail Station
56



Design Standards Index 400, Sheet 13

Approach Transition Connection to Rigid Barrier, General TL-3:

| Taper to Guardrail Offset Per the Plang
(If Required) (See Nate 1)

Edge of 2" Misc.

Asphalt Pavi.
Rigid Barrier A I B|l—¢C | —\\ »] | Back of Curb =
(F-shape Shawn) Standard Uffser Block (Typ.) Additional OFfsat (o ppiicable) Nl
W _ﬁ Post (Tvp) _ (See Mote 5) =~ . Back of ﬁ’;“fq* el o Guller Shown) 1
= b » [ "/ N E Curb \ ppli |
44 I — T = i
= - pmmm——————
"\ . ) \. Face of o B
Shldr. Line Alignment Curbk Section -\ Guardrall . 9-4¥%* Curb Transition )
| Curb Lip {If Applicable}
\ {Shoulder Gutter Shown)
Curb Lip T\T_\—\_
Begin Trans. Constant Taper 1

End Trans.
of Curb

D I of Curb

TL-3 APPROACH TRANSITION
INSTALLED PLAN

(Varies by End Trans. Optien)
(Showlder Gutter Shown)
(See Note 3)

——] Direction of Traffic

* Taper to Guardrail Offset per the Plans: This guardrail taper generally leads to
these typical sections. Per PPM 4.4.12...

LATERAL OFFSET*

*LATERAL OFFSET: —‘

1. SHOULDER WIDTH PLUS Z
2. 1Z MAX., FOR SHOULDERS = 10
3. & MIN. FOR MEDIAN SHOULDERS = &'

Edge Of Traveled Way —_

— Y= 0 to 5 inches

Sidewalk

Face Of Curb—

Sidewalk (Optional)
~{Optional}
Ty 7 — — — —X= 4 to 12 feet
77707777777 A o e —/
N j L
7" MIN. 7" MIN.
WITHOUT SHOULDER GUTTER - Curb and Gutter —"|

Edge Of Shoulder—,

(Type F Shown)
(Type E Similar)

Face Of Curb

Sidewalk

Pavement ALL DESIGN SPEEDS {Op[‘fona])\
Sidewalk %,_7_; ;?;-.L’A-L:{ﬁ.ﬁﬁﬁfffgjff#
(Optignal) i1
— — .‘.-/-k L
m — ] CT B -Curb and Gutter
Shoulder Gutter—" (Type E Shown)
74 MIN (Type F Similar) 57

|

WITH SHOULDER GUTTER

= 45 MPH DESIGN SPEED



Design Standards Index 400, Sheet 13

Approach Transition Connection to Rigid Barrier, General TL-3:
Sneak Peak of Sheet 17... the bigger picture of tapering to typical section!

Section E-E...
__—"] Direction of Traffic __—"] Direction of Traffic [~—__

Begin Taper!
/ Edge of Traffic La (With Median) (2-Way, No Median)

Begin/End Rigid Begin/End

Barrier Sta Guardrail Sta.
Rigid Barrier \‘ 'LE' Length of End Treatment (Flare Shown, Parallel Simiiar) \

See Note 2
| f ! Shoulder Line ~ T
oo ———— L T e

EEREEE B § 0 E B
Baf;?‘;i H 3] H ] ] ] B ] B T — Face of Guardrail
Begin/End Begin/End Taper Segment i B ] T
Guardrail Sta. Taper Sta. (If Applicabie) Begin/End B
Taper Sta.

TYPE A APPROACH TO RIGID BARRIER - PLAN VIEW
MEDIAN OR OUTSIDE SHOULDERS
(Mirror Horiz. and/or Vert. for Opposite
Direction and/or Side of Road)

'LA' Length of Approach Transition General (or Low-Speed) Guardrail Segment Per the Plans (If Required)

Shoulder Line ~

Approach
Terminal

* Taper to Guardrail Offset per the Plans: This guardrail taper generally leads to
these typical sections. Per PPM 4.4.12...

LATERAL OFFSET* Y= 0 to 5 inches
Edge Of Traveled Way —_ "LATERAL OFFSET: —‘
1. SHOULDER WIDTH PLUS Z Face Of Curb—
2. 12 MAX. FOR SHOULDERS = 10' Sidewalk
3. 8 MIN. FOR MEDIAN SHOULDERS = &' Sidewalk (Optional)
| [nrional) _ —X= 4 to 12 feet

ST 77T ey e

WITHOUT SHOULDER GUTTER

Sidewalk
- IDor anal)

Shou.'u'('r Gutter— f

Edge Of Shoulder—,
Pavement

T4 MIN.

WITH SHOULDER GUTTER

Curb and Gutter
(Type F Shown)
(Type E Similar)

Face Of Curb

Sidewalk
(Oprfona!)\

ALL DESIGN SPEEDS

— ST IR o ]

-Curh and Gutter
(Type E Shown)
(Type F Similar) 58

= 45 MPH DESIGN SPEED



Design Standards Index 400, Sheet 14

Approach Transition Connection to Rigid Barrier, Low-Speed TL-2:
Guasd?a;;ﬁi lj‘ sira e B oovecson o Teatee ° A L L N E W !

. Lﬂw—S;:eed
3-1%" Thrie-Beam -3 Thrie-Beam Transition Panel 12-6" W-Beam Panel (Nested) Guardrail
Myp.} (12 qu (10 Gauge) {10 Gauge) {12 Gauge) Or Approac) .
Rigid Barrier 8 ” 7 Terminal Asscmnfy NOTES:
(F-Shape Shown) ~ Thrie-Beam Pwl  z-ew & Buttan-Head Bolts iPer the Plans}
Connactar L ipost Mount) (Tye. 1. INSTALLATION: Canstruct the Appreach Transition
o i o segment where indicaled in the plans. The required
= of fset of the connecting adjacent guardrail is defined in ()
= =t = = ES e the plans.
= : = The Layouts given on Sheet 17 provide basic schemes
Constant Siape [T for connections to ad jacent guardrail, where a taper to
|~ Beain Trans, (Varies by End a differing guardrail offset may be required. If the
f' of Curb Trans. Option) |~ End Trans. adjacent guardrall segment has the same offset as the
: - (See Note 3) of Curh Approach Transition segment, then no taper Is required.
P L : H 3. SECTION VIEWS & DETAILS: For cross sections and
: B; ’;‘" " 22’““ ""f’ ———————————————————————————————— details including Lhe barrier mounting hardware, curb
ex-Head Bolts uansmm odjacent grading, and installation dimensions,
(Typ.) (5 Regd.) Button-Head Curb Lig and/o see Sheet 15. o
(See'Sheet 15) Boits (Typ) | Elaish Grade € Elevation
Transition Dption) 3. END TRANSITION OF CURE OPTION: The Plan and

Elevation views depict an example Curb Transition 1o

! b
.
: (5ee Note 3/ : Shoulder Gutter from Section D-D to E-E, but this
! transition may require 3 different shape depending on
: the End Transition option indicated in the plans (Either a
i No
1

Standard Post (Typ) —> 1

'Shoulder Gutter Optior, 'Raised Curb Option, or "Flat
Curb Optier'). See Sheet 15 for curb shape details.

4. RIGID BARRIER END TRANSITION: Taper the Rigid <
Barrier to a Single Slope end section, See Concrete
Barrier Wall, Index 410, and Traffic Railing, indexes 420 -—

thru 425, for details.

35p. @ F-1y

Post Spacing

5. LOW-SPEED GUARDRAIL: Low-Speed Guardrail typically
TL-2 APPROACH TRANSITION includes Panels and Post Spacing as shawn on Sheet 3,
including parailel and tapered segments. Appraa
INSTALLED ELEVATION Terminals, General Guardrail, or Reduced Post Spacing
ﬂaardra.i segme;u Pa;m»e iubsr!rurfea for the
Taper (o Guardrail Offset Per the Plans p, -Speed Guardrail shown herein if indicated in the

R * Shorter and less
N e robust de5|gn
i EE for cost savings

itional
offset Biock (Typ.) rShoulder
[ |

Edge of 2 Misc
Asphalt Pay

Rigid Barrier T‘ ?-‘

(F-Shape Shown) }

(1f App! Feable) Gutter Shown)

off set
Black (Typ.) E

ace of
Guardrail

o \ Alfgnment Curb Section \ ) g-4¥" Curb Transition
Curb Lip (If Applicable)

\ | {Shoulder Gutter Shown) 0
i g L —— . °
Canstant Taper

N £nd rrans.
{¥ariss by End Trans, Option)
{Shoulder Gutter Shown) of turk

{ H ’
R N Alignment Curb
T A TN required

APPROACH TRANSITION CONNECTION

TO RIGID BARRIER - LOW-SPEED, TL-2 ° Section VieWS

LAST 3| DESCRIPTION: FY 2017-18 INDEX SHEET
REVISION |&|{ndex Redevelopment NO. NO.
0z/01/16 |§ FROT pesign sTanparps GUARDRAIL 400 | 140f22 on S h eet I 5
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Design Standards Index 400, Sheet 14

Approach Transition Connection to Rigid Barrier, Low-Speed TL-2:
e ALL NEW!

e MASH Tested

e Applicable to
Design Speeds

< 45 mph

* Shorter and less
robust design
for cost savings

 New raised
‘Alignment Curb’
required

e Section Views
on Sheet 15

60




FDOT\) Design Standards Index 400, Sheet 14

P —

Approach Transition Connection to Rigid Barrier, Low-Speed TL-2:
__—] Direction of Traffic

¢ Splice \\: 'LA' Length of Approach Transition = 21'-3)" (TL-2)
Rectangular Washer Teu i . Low-5peed
(Over Panel Face) 3-1%" Thrie-Beam _ §'-3" Thrie-Beam Transition Panel _, 12-6" W-Beam Panel (Nested) Guardrail
. . (Typ.) (12 Reqd.) (10 Gauge) (10 Gauge) (12 Gauge) Or Approach
Rigid Barrier Terminal Assembly
(F-Shape Shown) Thrie-Beam 17341 -6l ¢ Button-Head Bolts (Per the Plans)
Terminal -
} Connector L~ {Post Mount) (Typ.)
e =+ === =+ = — -+
4 S ——C = == = = = = ]
= T i M Constant Slope [1| i
- = W-Beam L~ Begin Trans. (Varies by End
1 ‘ Offset Block l/ of Curb Trans. Option) End Trans.
17 T curb Top | - (See Note 3) LA of Curb
[ [ I
| | E

Button-Head | urt X
(5ee Sheet 15) Bolts (Typ) | Finish Grade Elevation
o (Varies by End

Transition Qption)
(See Note 3)

. . TS spiice Holes | Alignment Curb] ™ curb Lip 1| o L -
Hex-Head Bolts &%"Ex :,%"T 7777777 T?‘;Eu?biﬂ;tgm‘737777777?77777777777777777‘3j777 77777777777;‘: 577
(Typ.) (5 Reqd.) h o N o e Curb Lip and/or o

|
! |

L L

Standard Post (Typ.)j-ri ; 3 ‘ 3
. |
Ly !

Post Spacing | 3 5p. @ 3-1%"
t

TL-2 APPROACH TRANSITION
INSTALLED ELEVATION

e Similar Connection and Curb Design as the General TL-3 Version!

* Begin/End Guardrail Station called out — Corresponds to Roadway Plans callout —
Length of guardrail measured from here

e Begin/End Rigid Barrier Station called out - Different from Begin/End Guardrail Station

e End Transition of Curb — This is where typical curb type begins, if here on project
(e.g. Type F, Shoulder Gutter) Starts 18’-9” from Begin/End Guardrail Station 61



FDOT\) Design Standards Index 400, Sheet 14

-

Approach Transition Connection to Rigid Barrier, Low-Speed TL-2:

__Taper lo Guardrail Offset Pem
(If Required) (See Note 1)

/
Edge of 2" Misc. S
Asphalt Pavt E -
Rigid Barrier A | B c \\ ‘D] Back of Curb =
(F-Shape Shown) Additional — (If Applicable) ,
Offset Block (Typ.) (Shoulder [
? Gutter Shown)
[/] Back of N Standard (If Applicable) ||
1 : Curb V5| Post (Typ.) .
~ Il Y R
=] E— : -
’\ N Face of
o e Alignment Curb Section ~ 9-4% Curb Transition Guardrail

Curb Lip (If Applicable)
\ / (Shoulder Gutter Shown)
Curb Lip

Begin Trans.
of Curb Constant Taper
*C_I D I (Varies by End Trans. Option) EP%JIEM,
(Shoulder Gutter Shown) E

(See Note 3)

__—" Direction of Traffic

TL-2 APPROACH TRANSITION
INSTALLED PLAN

e Rigid Barrier Shoulder Line: Aligns with “Standard Shoulder Line” of Shoulder
Gutter as shown in Index 300. This Shoulder Gutter aligns at Section E-E.

e Taper to Guardrail Offset per the Plans: If roadway guardrail has a different lateral
offset than the bridge railing guardrail, then your “Begin/End Taper” callout is
given at Section E-E. (Starts 18’-9” from Begin/End Guardrail Station)

*This leads to typical section, generally meeting PPM Fig 4.4.12

e End Transition of Curb — This is where typical curb type begins, if here on project
(e.g. Type F, Shoulder Gutter; Starts 18’-9” from Begin/End Guardrail Station)



Approach Transition Connection Details:

4%
[=
H'x2% Post Bolt
E] Slot (Typ) (2 Regd)

oY

¥ 8 Bolr
Holes
{2 Reqd.}

Terminal Connactor
'%," & Bait Hole

51 Splice

t 15" @ Boit Mot~

B Siot Aotated 50°
z g (Typ (7 Read)  fryp) (12 Reqd.)
@l. ELEVATION
|
z-5
3 "EELT
pLaN "

THRIE-BEAM TERMINAL
CONNECTOR DETAIL

Rigid Barrier
(Single Stape at

Back of Curb (Typ.)

Align with Base

of Concrete

Rigid Barrier
SECTION B-B

BEGIN ALIGNMENT CURB

(Mate to Rigid Barrier)

Alignment Curb

30t

¢ W-Beam
panel L additional

offset

Block

Curb
Shoufder  Lip

(1:10 Max.)

isc.
Asphait Pavt
Shouider Gutter (1:70 Max.}

SECTION E-E
END TRANSITION
SHOULDER GUTTER OFTION

End)
(F-Shape Trallic Rarlmq

%0 x 16 Rigld Barrier v
H'Ex Hean‘ Bolts (F-Shape Traffic 3
"8 Holes Railing Shawn, z

Sp @ 3%, Concrete Barrier &
(see Gerera Viail Similar) K3
Note 3) & Plate @

Back
{5 Regd.) /7 iz

§ Thrie-Beam *
Terminal
Connector

Filler Plate
1881
= {Omit for Barriers
with a Flat Back Face)
SECTION A-A

RIGID BARRIER TERMINAL
CONNECTOR MOUNT

Z-8"

2 Misc.
Asphalt Pavt.

Alignment Curb {1:10 Max.)

SECTION C-C
ALIGNMENT CURB BEGIN TRANSITION
(Intermediate) (End Alignment Curb)
-5 25
¢ W-Beam € w-gean
Panel Panel
N
curs . Curb
Should = Should
r;.-woumﬁ L I <r.mm|:|a§; L
2 Misc i
A Flattened Fephai pavt
Raised Curb 11:10 Max.) Aignment Curb o M)

(Type F Shown)

SECTION E-E
END TRANSITION
RAISED CURB OFTION

Sp. @ 3k,

1" @ Holt 4
Hele (Typ.) %' Steel

Alignment Curb

FILLER PLATE

BACK PLATE

Match Slope of
Mating Traffic
Railing Face

T

R =4 (Typ)
(Top Corners)

&

=

[~ concrete
(5ee Note 4)

o

ALIGNMENT CURB
SECTION

26"

¢ w-Beam
P

& Theie- Shown, Concrete
Heam Heam
Panel Barrier Wall Simitar) Panef offset Block anel orrset
(1-6" Height Block Block (Typ.)
shoutger <475 f Curb (Typ.) Shauld 4 Wonroach Trons,  Shouider T
oulder " jp Top of Curb (Typ. oulder Lip o auider  Lip
(1:10 Max.) (1:10 Max.} Aﬂ own Dashed) (1:10 Max.)

2 Misc.
Asphalt Pavt.
(1510 Max.)

SECTION D-D

Terminating
Section)

SECTION E-E
END TRANSITION
FLAT NO CURB OPTION

1y Stee!

Alignment Curb

Begin Transition
(Section D-D}

SHOULDER GUTTER Shoulder Gutter
OPTION Cross Section
End Transition
(Section E-E)

Alignment Curt

Begin Transition
(Section D=0}

Raised Curb
RAISED CURB OPTION ooy Z b
End Transition
(Section E-E]

Alignment Curt

Begin Transition
(Section D-D}

FLAT NO CURB OPTION End face

End Transition
(Section E-E)

CURB TRANSITION ISOMETRIC VIEWS

NOTES:
1. PLAN AND ELEVATION VIEWS: Work with Sheets 13 & I4.

END TRANSITION OF CURB OPTION: Install one of the three End Transition types shown
ns.

2,
per Section E-E as indicated by the plan:

GRADING BEMIND FOSTS: Place Siope Break a Min. Z-07 behind the post, per Sheel 6.

hd

MATERIALS & CONSTRUCTION: Construct the concrete Aligning Curk and Curb transition
in accordance with Specification Section 520. Use steel Plates & Thria-Beam Terminal
Cannectars in accardance with Specifications Section 967.

.‘

CURB TYPICAL SECTIONS

APPROACH TRANSITION CONNECTION - DETAILS

LAST || DESCRIPTION: FY 2016-17 INDEX SHEET
REVISION &| Index Redevelopment ). NO.
02/01/16 |§ FDOT) prin sTANDARDS GUARDRAIL 200 | 150f 22

e Shows Cross

Section details
for Approach
Transitions on
previous
Sheets.

e Provides curb
transitions for
three types of
curb Options

Shoulder
Gutter

Raised Curb
No Curb

63
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P —

Approach Transition Connection Details:

Curb Sections — Alignment Curb Segment

Rigid Barrier

(5ingle Slope at End) 2'-6
. (F-5h Traffic Raili .
€ Thrie- Shown. Concrete € Thrie- ¢ W-Beam
panel Barrier Wall Similar) Panel Offset Block Panel ] offset
! (1'-6" Height Block - — Block (Typ.)
Curb = [ Curb for General, TL-3 Curb 2
Shoulder  Lip =Y Top of Curb (Typ.) Shoulder  Lip EY Approach Trans., Shoulder  Lip i
(1:10 Max.) \ a (1:10 Max.) \ > Shown Dashed) (1:10 Max.) \ ~
N\ 0\ N\ M
< l T\‘ "1\ ™—— Back of Curb (Typ.) o L1 \ 2 Misc. T [ 1 \ 2 Misc.
J Ny Al th B 2% Asphalt Pavt. 2% Asphalt Pavt.
Alignment Curb ofrgCno::rete ase Alignment Curb (1:10 Max.) Alignment Curb (1:10 Max.)
Rigid Barrier
SECTION B-B SECTION C-C SECTION D-D
BEGIN ALIGNMENT CURB ALIGNMENT CURB BEGIN TRANSITION
(Mate to Rigid Barrier) (Intermediate) (End Alignment Curb)

e “Alignment Curb”
e aligns with face of rigid barrier

e reduces potential for vehicle snagging at start of Rigid
Barrier (per TTl recommendation)

e follows same lateral offset (both curb and face of
guardrail) from Section B-B to D-D
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Approach Transition Connection Details:

Curb Sections — Transition to Shoulder Gutter Option (1 of 3)

3-0"
[} W—E:ﬁg} ¢ W-Beam ’_
Off Panel i Alignment Curb
A Block (Typ.) N é . ‘Sf‘fs"gf""’ :
Shoulder C{f;g - ~ Shoulder th{jg . Block
(1:10 Max.) N (1:10 Max.) N ¢Sﬁ1dr,>
|\‘ \ \ Line
| + " \ 2" Misc. T + \ 2" Misc. Begis”
) 2% Asphalt Pavt. ) 2% Asphalt Pavt. tse
Alignment Curb (1:10 Max.) Shoulder Gutter (1:10 Max.)
SECTION D-D
BEGIN TRANSITION END TRANSITION
(End Alignment Curb) SHOULDER GUTTER OPTION

e Standard Shoulder Line per Index 300 — This offset aligns
with Rigid Barrier and face of Alignment curb (i.e. the
Rigid Barrier’s Shoulder Line)

e Section E-E, Shoulder Gutter shape is established:
Begin guardrail offset taper to typical section as the
project’s shoulder width requires (Index Sheet 6).

e Typical section generally has face of guardrail at Shoulder
Line plus 2’ (or back edge of shoulder gutter plus 6”).

Guardrail Taper Rate guidance is provided in the IDS.

nsition
n D-D)

au.‘der Gutter
Cross Section

SHOULDER GUTTER
End Transition
(Section E-E)
Standard

OPTION
Shidr. Line -

Shidr. Pavement 2'-0" 6" 1'-0" Earth Berm

S E—

3-6"

-

SHOULDER GUTTER

- gaccdof "
uardrai .
, (Final
“||log poge

Back of
Gutter ~

panel Min. | | Min. Guardrail
TN Typical
= ypica
F \ Section)

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



FDOT\) Design Standards Index 400, Sheet 15

-

Approach Transition Connection Details:
Curb Sections — Transition to Raised Curb Option (2 of 3)

-6
¢ W-Beam ¢ W-Beam
Panel -. g’:fof(r ) Panel \\ (; T Alignment Curb
- ock (Typ. p
Curb . Curb - N~ 5
Shoulder  Lip - ™ Shoulder lf.?p -~
(1:10 Max.) \ a (1:10 Max.) ~ \ & !
I\\ [] A —
hl ad K = at ~ 2" Misc, Begin Transition oe!
| Sy 2" Misc. | 1 o3 Asphalt Pavt. {Section D-D) a('\e-;’\a“"
1 Asphalt Pavt. Raised Curb -t _" (1:10 Max.) \‘1\'\3
Alignment Curb (1:10 Max.) (Type F Shown) -/ (Min.)
Raised Curb

Cross Section
(Type-F Shown)

SECTION D-D RAISED CURB OPTION

BEGIN TRANSITION END TRANSITION - End Transition
(End Alignment Curb) RAISED CURB OPTION (Section £
Section E-E, Raised Curb Established (e.g. Type F or Type E). This Face of
will generally keep its face aligned with the Rigid Barrier’s Curb — - Face of
shoulder line (same as Alignment Curb). {Se‘;";;rj"ﬁ I./

At Section E-E, begin the guardrail offset taper to typical section ¢ PZTL;L__

(Sheet 6) Gutter — T

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

(Final Guardrail
Typical Section)

Taper Rate guidance is provided in the IDS.
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P —

Approach Transition Connection Details:
Curb Sections — Transition to No Curb Option (3 of 3)

2-6"
€ W_E:ﬁg} Offset ¢ w-gggg: \ ’: Alignment Curb -
- Block (Typ.) A 4
Curb . Curb = | S
Shoulder  Lip - il Shoulder  Lip -, i
(1:10 Max.) I (1:10 Max.) \ A\ &N
|\ \ [] LU
T K 2 Misc T 1 2" Mise Begin Transition

| ) 2% Aspha-‘t' Pavt. . Flattened "',I . 2% Aspha!t‘ Pavt. (Section D-D) -

Alignment Curb (1:10 Max.) A!’?{E‘:ﬁ?gﬁ;g ; (1:10 Max.)
Section)
SECTION D-D
BEGIN TRANSITION END TRANSITION FLAT NO CURB OPTION

(End Alignment Curb) FLAT NO CURB OPTION
Section E-E, Curb is Terminated:
At Section E-E, begin guardrail offset taper to typical e or
se):ctlon as the project’s shoulder width requires (Sheet  edoe o Lateral offset Guardrail
6 ' raffic Lane -=-\"’ 2._0.: e

Shidr. Pavt. { Hin
(1:10 Max.) -

Txpical section generally has face of guardrail at Mi\
S oulger Line plus 2’ (or back edge of shoulder gutter Btk 15
plus 6”). Guardrail Taper Rate guidance is provided in (Final Guardrail

the IDS. . :
Typical Section)



Design Standards Index 400, Sheet 16

Approach Transition Connection to Rigid Barrier, Double Faced:

Direction of Traffic

Begin/End Double Begin/End Rigid 'LA Length of Approach Transition = 30'-74
Faced Guardrail 5ta. ~_, Barrier Sta.
|~ € Spilce
§ Splice Holes 25'-0" Thrie-Beam Panel (12 Gauge) .
&% @ x 1 Double Faced [
BEfSGH-HHf: -3 £-3° 12-6" Thrie-Beam Panal (Approach Side Only) §'-3" Thrie-Beam Transition 12-6" W-Beam Panel (Nested) General Guardrail
oits (Typ. (12 Gauge) (Nested with 25-0° Panel] 10 Gauge) 12 Gauge) Or End Treatment
y . . Per the Pl
"",’;‘,ﬁf:; Hex-Head Bolts _'J Trimmed sto. 74 1% § Hex-Head Boits W-Beam (Per the Plans)
Connector (Barrier Waunt) (Typ.) Offset Block (Post Wount) (Typ.} Offset Block

e Applicable to all

Rigid Barrier Barrier End Trans. .
Hex-Head Bolts  (FUll Concrete {To Single Slope)
(Typ) (5 Reqd.) Barrier Wall Shown  (Approach Side) e S I n e e S
(See Note 2) See Index 410}

Standard Post (Typ.)-5 3

Past Spacing 55 @ I6% 450 @ 31y 2 5p @ Eur

P o HPR P,
TL-3 DOUBLE FACED APPROACH TRANSITION y rl O
(Rigfd Barrier - _Taper to Guardrail Offset Per the Plans
T
g

INSTALLED ELEVATION -
previous
B o 71 [ E = e N W Double Faced
L P e — =<3 ] - — °g "
g i =L Transition and

camc —
Direction of Traffie [~ -F-J - ™ Eags of 7 misc * Face af 2 emise: M AS H _Te Ste d

Asphalt Pavt, Guardrail Asphalt

Cancrete
TL-3 DOUBLE FACED APPROACH TRANSITION TL_3 l \p p ro a C h

INSTALLED PLAN

o,
_F Trimmed 6- o
e pATY oA [ransition
{Use Timber Post or (Use Timber Post ar
o 5 ot e Rt
5 L ad Bolts L
£ ] 7N i
{«f B E ! Nested e pEAT Nested ) )
ile 1 L. Thrie-Beam  (Trailing _ A 4 _..____1__ Thrie-Beam ) Ad d S 1 2 6
Panel Side) Panel -
ay 24" {Approach (Approach
- Full Concrete sl Full Concrete sdel .
3 I % 3% . i Barrier End
2 el Y el s 4 < Frersition arrier overia
13 | fApproach Side)
TYPE F-F TYPE 6-G TYPE F-F TYPE GG =~ e e
SECTION SECTION SECTION SECTION n t
SECTION F-F SECTION G-G
——TRIMMED STD. OFFSET BLOCKS —— ——TRIMMED STD. OFFSET BLOCKS——

TIMBER POST ALIGNMENT WIDTH STEEL POST ALIGNMENT WIDTH t ra n S it i O n

APPROACH TRANSITION CONNECTION TO

RIGID BARRIER WITH DOUBLE FACED GUARDRAIL gu a rd ra iI to

LAST 5[ pescaiFTioN: Fy 2016-17 INDEX SHEET . . .
REVISION |G| index Redevelopment ED ?} R NC. NO.
01/28/16 E FEOTY pesign sTavparos GUARDRAIL 400 16 of 22 I {Ig I d B a rrl e r

Width

68



Approach Transition Connection to Rigid Barrier, Double Faced:

Direction of Traffic [™——__
Begin/End Double Beg?;’fp;c;nggt ) ‘LA Length of Appreach Transition = 30'-73"
; TS S— —

aced Guardrail Sta. .
L~ ¢ Splice
plice ol]e.’s' 25-0" Thrie-Beam Panel {12 Gauge)
& %' 8 x 1Y Double Faced
'Bgfg?"'r';ﬁd 6-3" 6-3" . 12'-6" Thrie-Beam Panel (Approach Side Only} 6'-3" Thrie-Beam Transition | 12'-6" W-Beam Panel (Nested) General Guardrail
olts (Typ.) Z (12 Gauge) (Nested with 250" Panel) (10 Gauge] (12 Gauge) Or End Treatment
je- d v Per the Plans,
Thr;:”t_?;:; ==l ¢ Hex-Head Bolts J Trimmed Std. 74 ‘ 11 § Hex-Head Boits W-Beam ( !
Connector rBarrter Mount) (Typ.) / Offsel Block T~ 7 (Paost Mount) (Typ.) { Offset Block
,_A_
- B T T 4 T = ir = T
;i e == == ==
3 |‘\a\- X3 (T \‘.l Tt Tt 1 INF T _,_———-"""__li | | | |
— == =S = 1 | 1 2" Misc. | 1
. : 1m0 m m m m H | \ || dsptalt pave \ |
i AR i il b B e e P s [ R
- %0 x 15" k_ Rigid Barrier Barrier End Trans. -0 | o :1 T | ’. | : 11 H : | H ‘ : |: 1‘ : . | !
Hex-Head Boits (Full Concrete (To Single STope] Lo e i i e o iy iy E 1.: I T
(Typ.) (5 Regd.) Barrier Wali Shown (Appreach Side) e | ‘ , ‘ e e o e o o o
(See Note 2) See Index 410) e e e ; : e e HE
Standard Post !Trp.)—F;s ik i HE Bk
‘\' N i HH i T i i i 1 ik 1
LR “E Lrt Lr trt Lr! Lrt Lrt Lrt r Lr r
Post Spacing 5 5p. @ I'-63%" 4 5p. @ 3-11" 2 5p. @ 6-3
T

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED ELEVATION

* Begin/End Double Faced Guardrail Station called out — Corresponds to Roadway Plans callout —
Length of guardrail measured from here

» Begin/End Rigid Barrier Station called out - Different from Begin/End Guardrail Station
(Required for Double Faced Guardrail width to transition into the narrower Rigid Barrier)
Guardrail’s 13’-1%4” overlap with the Rigid Barrier should be drawn this way in Plans.

* Length of Aplgroach Transition, ‘LA’ — Has the same post spacing as the ‘General” Approach
Transition. The curb is omitted, because the guardrail panels are held away from the Rigid
Barrier by the added offset blocks (reducing vehicle snagging).
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dBa

Asphalt Pavt.

Gual

TL-3 DOUBLE FACED APPROACH TRANSITION

INSTALLED PLAN

rdrail

. @ardraﬂ Offset Per the Plans
(F H rimme A Standar o & Edge of 2" Misc. Face of _——""1Direction of Traffic (If Required) (See Note 1)
Barricr Warl ‘Shown 0ffset (- Post (Typ. ( Block (Typ. > f Asphalt Pavt. ; — T
gar, , d o ’s ‘ '?} YP yp. = ,'/ Guardrail
e — T \ T =
——kH [] I [] L] L] L] [ ]
= ; : 1 O N N N I X X B
P e ] R H inl Ay
| LY \
F G
. ) -J --I \ Edge of 2" Misc. Face of
Direction of Traffic [T—_

eeeeeeee

e Rigid Barrier — “Full” Double Faced Barrier per Index 410. It is narrower than Double

Faced Guardrail System

* Trimmed Std. Offset Blocks to Rigid Barrier — Wider guardrail system transitioning to
Rigid Barrier width. The reason for the guardrail overlapping with the Rigid Barrier!

* Taper to Guardrail Offset per the Plans — Similar to Section E-E in that this is where
the Plans will begin transition to a different guardrail offset if needed (40’-7%" from

Begin/End Guardrail Sta.)
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Design Standards Index 400, Q3 Review!

End of 3" Quarter Review Questions! | ok ok ole o o o o ok ofr |16
1. When is a CRT configuration used?
2. For Approach Transition Connections, when is the

guardrail panel overlap with Rigid Barrier of about 12’-6”
required?

| &

Vi| 1o 210 8lo 4lo slo 4lo 8lo 2lo 1lo LT;“

¢

3. Forsingle faced Approach Transition Connections, what is
the location difference between the Begin Guardrail
Station and the face of the Rigid Barrier? (in inches)

4. All single faced Approach Transition Connections require
an Alignment Curb underneath... True or False?

5. All double faced Approach Transition Connections require
an Alignment Curb underneath... True of False?

6. Forsingle faced Approach Transition Connections, at what
‘Section’ on the Index Sheet do you begin the guardrail

Taper (usually headed towards 2’ from shoulder line)?
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Layouts to Rigid Barrier, Single Barrier Approach or Median Crossover:

_—"]Direction af Traffic

_—1] Direction of Traffic [~~_

/ Edge of Traffic Lane (With Median} f2-Way, No Median)
Gegin/End Rigld Gegin/End
Barrier Sta. Guardrail 5ta.
Aigid Barrier LA Length of Approach Transition General (or Low-Speed) Guardrail Segment Per the Plans (If Required) 'LE' Length of End Treatment (Flare Shawn. Parailel Similar)
L [See Note 2)
Shoulder Line Shoulder Line ~
———————————— = —— Linear Tapar -
EHHEEE B E E H T .
Rigid ] T T ] T 7 T T i Face of Guardrail
Barrler p Taper Segment
Begin/End Begln/End 1 pe £:Lul
Guardrail Sta Taper sta. {1 Applicable] Begin/End =
Taper Sta.

Begin/End Rigid
Barrier Sta,

Rigid Barrier

TYPE A APPROACH TO RIGID BARRIER - PLAN VIEW
MEDIAN OR OUTSIDE SHOULDERS
(Mirror Horiz. and/or Vert. for Opposite
Direction and/or Side of Read)

Edge of Traffic Lane

Approach
Terminal

] Direction of Traffic

Begin/End

Taper Sta. ~_

Begin/End Double
Faced Guardrail Sta.

Std. Guardrail Trans.
To Crash Cushion

Shoulder Line ~ |

{See Index Neo. 430)

} — T UHG0E § § ¥ Match Line T
aoieid Flared End Unit i i K f ] i T Linear Taper Face of Guardrail End Treatment
r [See Nate 5) vy seginyin ¥ i 7 7 ; toption 1}
= Slape Begin/End egim/En: Fare of Guardrail
i peans raer St L ¥ T WY WK RARANH cc |
L);(i 8 Guardrail Sta. End Double Faced
Panels Reqd.

4

w

5
o
3

Shaulder Line =

Direction of Traffic[~—

Face of
W-Beam
Bridge § Panel &
Abutment %' @ Button-
lope Head Bolt
Break

Median

Std. Post &

2 Misc, Asphalt
Of fset Block

Pavt. (1:10 Max)

SECTION H-H
BRIDGE ABUTMENT
SLOPE GUARD
(Between Bridges)

‘LD’ Length of Double Faced Guardrail Panels

!

Median 8 End il

i Taper Sta - Focad Buatdran o1

Taper Sewnem\-‘ r ! 'LE' Length of End Treatment

‘ | (Double Faced)
TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW L I
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY gng'ioich Uoe Y (BT ;
DUAL BRIDGE APPROACH CONFIGURATION Opiton 2 —] Lam———
(Mirror Horiz. and Vert. for Opposite Direction) : Approach Terminal
NOTES:

1. INSTALLATION: The plan Views shown are schematic only, showing example geometry for connecting
gquardrail segments including taper locations and Double Faced Guardrail requirements as applicable.
Work this Shact with the plans, where stetioning and offsets for Begin/End Guardrail, Begin/End Rigid
Barrier, and Begin/End Taper are specified.

N

GENERAL (OR LOW-SPEED) GUARDRAIL SEGMENT: Construct this segment If shown in the plans. For the
case whers this segment's of fset differs from the Approach Transitlon offsel, linearly tager the
guardrail between the Begin/End Taper Stations and offsets as specified in the pian:

Far the shartest length case of a direct connection between the End Treatment and the Approach
Transition, this segment may be omitted as shown in the plans

6

LEMGTH OF DOUBLE FACED GUARDRAIL PANELS, 'LDY (FOR TYPE & APPROACH): Terminate the Double

aced Guardrail panels as shown (based upan the
side of the median). Extend the panel segment longer
Panel's end Bolt Slor fo align with a post Balt hole

Install a Flared End Unit where shown, as defined on

line measured fram the hazard on the oppasite
than the dimension "LD" as needed for the

Sheet g

END TREATMENT OPTIONS (FOR TYPE B & € AFPRQAL‘H) Far Doubfe Faced sppF.lcanans use either a
5 o 430,

Double Faced Approach Terminal Assembiy per Sheet 8

h Cushion per Index For either

Gotion, meet the 110 ad jacent arading requirements for Aproach Terminols o5 shown on Shaet

SLOPE GUARD: Where indicated in the plans,

instail a Guardrail segment between bridge approaches

and offset from the bridge abutment's Slape Break as shown. Install posts at the end boit slots of the
panel system. Use post spacing of either F-1Y" or 6-3, a5 needed to correctly Fit system between
barriers. The system may also be lengthened to fit by instaliing two Rounded End Units as defined on

3. LENGTH OF APPROACH TRANSITION L& Install the Approach Transition as shown per Sheet 12 or 14
as called for in the plans.

4. LENGTH OF END TREATMENT 'LE": Instali the Approach Terminal End Treatment as shown per Sheet 7
or 8, where cailed for in the pians. Use the corresponding APL drawings for construction details.

5. CROSSOVER GUARDRAIL (FOR TYPE B APPROACH): Install the Crossover Segment tapering linearly from
the Begin Taper Sta. and offset to the End Taper Sta. and offset as specified in the plans.

Sheet 9.

LAYOUT TO RIGID BARRIER
APPROACH ENDS

LAST | Z| DESCRIFTION:
<1

REVISION |5| Index Redevelopment
01/28/16 |g
H

FY 2016-17

FOOT) [rsion sTaNDARDS

GUARDRAIL

INDEX SHEET
NO. NO.
400 17 of 22

e Provides
Example
Layout “Types”
that will
correspond to
callouts in the
Plans

Shows how
segments in
previous
sheets connect
together
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FDOT\) Design Standards Index 400, Sheet 17

P —

Layouts to Rigid Barrier, Single Barrier Approach:

__—]Direction of Traffic _—"] Direction of Traffic [~—_
/ Edge of Traffic Lane (With Median) (2-Way, No Median)
Begin/End Rigid Begin/End
Barrier Sta. Guardrail Sta.
Rigid Barrier \ ‘LA Length of Approach Transition General {or Low-Speed) Guardrail Segment Per the Plans (If Required) | ‘LE' Length of End Treatment (Flare Shown, Parallel Similar)
_ (See Note 2) .
Shoulder Line ~ Shouider Line ~
—————————————————————————— LT - e I
e jfidHEEE ¥ E E & T c d race of Cusrdral
v ace of Guardrai
Barrier . N T 5 ¢ [ H B o H H H d i [’} B re
Begin/End Begin/End 1 aper segmen ; ) B 7
Guardrail Sta. Taper Sta. (If Applicable) Begin/End B
Taper Sta.
Approach
Terminal
TYPE A APPROACH TO RIGID BARRIER - PLAN VIEW

MEDIAN OR OUTSIDE SHOULDERS
(Mirror Horiz. and/or Vert. for Opposite
Direction and/or Side of Road)

* Shows Approach Transition, General Guardrail, and Approach Terminal End Treatment as one system.
Z\I'OTEI: F?_rAsho[tEe.;,t case of Rigid Barrier end protection, General Guardrail segment may be omitted
Slmp y { ’ + { ?

* Begin/End Guardrail Stations called out — Corresponds to Roadway Plans callout — Corresponds to
callouts on preceding sheets — Defines length of Guardrail

» Begin/End Taper Stations called out - Corresponds to Roadway Plans callout —
This is typically where the Guardrail begins tapering to its typical section on Sheet 6
(guardrail face usually goes to paved shoulder line plus 2 feet, or it’s measured from face of curb).
*This starts at Section E-E on Sheets 13-15!
Taper rate guidance is provided in the IDS.
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Design Standards Index 400,

Sheet 17

Layouts to Rigid Barrier, Single Barrier Approach:

__—"] Direction of Traffic

__—"] Direction of Traffic [~——_

(With Median)

Begin/End Rigid
Barrier Sta.

Rigid Barrier General {or Low-Speed) Guardrail Segment Per the Plans (If Required)

‘LE' Length of End Treatment (Flare Shown, Parallel Similar)

(2-Way, No Median)

Begin/End
Guardrail Sta.

\‘

Shoulder Line ~ ‘ (See Note 2) Shouider Line ~
—————————————————————————— LT - e
R..d”"”HHHHHH B §F E E B )
Bar;%r ] H g q ] 0 g T g 7 -~ Face of Guardrail
Begin/End Begin/End | Taper Segment ; i E 7 g
Guardrail Sta. Taper Sta. (If Applicablie) Begin/End B
Taper Sta.

TYPE A APPROACH TO RIGID BARRIER - PLAN VIEW
MEDIAN OR OUTSIDE SHOULDERS
(Mirror Horiz. and/or Vert. for Opposite
Direction and/or Side of Road)

look like one of these! From PPM Figure 4.4.12
L

1

faztiaE
1

ot MIN.

LATERAL OFFSET*

—Y¥= 0 to 5 inches

Sidewalk
(Optional)

*LATERAL OFFSET:
1. SHOULDER WIDTH PLUS 7>
2. 12 MAX. FOR SHOULDERS = 10
3. & MIN. FOR MEDIAN SHOULDERS = &

I Ll 2222227

Edge OF Traveled Way —
b - Face Of Curb—

Curb and Gutter
(Type F Shown)
(Type E Similar)

Sidewalk
~{Optional)

B |

I

LJ
WITHOUT SHOULDER GUTTER

Face Of Curb

Approach
Terminal

Begin/End Taper Stations called out — The circled Taper Sta. will generally

—X= 4 to 12 feet

i

oo OF S Sidewalk
“dge OF Shoulder—
Edge Of - ALL DESIGN SPEEDS {Opnona!)\
o SR ol O SORPRIRF U ST s i Tl
Sidewalk =R
_~{optional) : :
‘ﬁl -Curb and Gutter

Shoulder Gutter—

=

WITH SHOULDER GUTTER

(Type E Shown)
(Type F Similar)

45 MPH DESIGN SPEED




FDOT\) Design Standards Index 400, Sheet 17

P —

Layouts to Rigid Barrier, “Median Crossover Guardrail”:

__—""] Direction of Traffic

Begin/End Double

Begin/End Rigid Begin/End !
gBarrr‘er Sgra. Taper Sta. \ Faced Guardrail Sta.
Std. Guardrail Trans.
Rigid Barrier ‘LA Length of Approach Transition Crossover Segment Per the Plans To Crash Cushion
I Ne. 4.
Shoulder Line ~ ‘ Shoulder Line ~ (See Index No. 430)
e EEEEEEEEEEIN K Mateh Line
R Rigid L H H ] Linear Ta i
= H Flared End Unit aper Face of Guardrail End Treatment
2z garrier ey T f H ] i F ; £ (Opton 1) ~
EP L_"_‘ Slope Begin/End ?:géy?gg Face of Guardrail = H H # H :
2 flare Double Faced - K ¥ [ W F ¥ ARNHNA ccC. |
Note 8) Guardrail Sta, End Double Faced
Panels Reqd. ‘LD Length of Double Faced Guardrail Panels ' |
ln H) et |
Rigid Median —~ Begin/End Begin/End Double
Barrier Taper Sta. Faced Guardrail Sta.
pom| F-1% ~
— Taper Segment ‘_, 'LE' Length of End Treatment
shoulder tine Direction of Traffic ‘ (Double Faced)
e TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW L
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY pog"12tch Line g H E+E ==
DUAL BRIDGE APPROACH CONFIGURATION {Option 2) —| Double Faced f
(Mirror Horiz. and Vert. for Opposite Direction) ' Approach Terminal

e Shows layout for shielding Rigid Barriers of dual bridges, where the concrete railing across
the median is within the clear zone (this places the back of the shielding guardrail in the
opposing lane’s clear zone as well)

e The “Median Guardrail Crossover” is most efficient design for the shortest Length of Need

e The new ‘Guardrail Length of Need Program’ assists with this design, providing station
and offset information. We’ll cover specifics of ‘Double Faced Approach Terminals’ and
‘Crash Cushions’ when we discuss this later.
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FDOT\) Design Standards Index 400, Sheet 17

-

Layouts to Rigid Barrier, “Median Crossover Guardrail”:

_/— Edge of Traffic Lane __—"] Direction of Traffic
o o  ” e e —— o — — —
. i Begin/End Double
Begin/End Rigid e aced Guardrail Sta.
Std. Guardrart rans.
Rigid Barrier ‘LA Length of Approach Transition Crossover Segment Per the Plans To Crash Cushion
See Index No. 430
T Shoulder Line ~ Shoulder Line ~ (See Index No. 430}
- T gYREd § 9§ ¢ _ Moten Lime
X 33'5;?3 j Flared End Unit /\_H H H K ] L ] 7 Linear Taper - Face of Guardrail End Treatment
23 (See Note 6) p—— - i F 7 ; 7 (Option 1) ~
- Slope . egin/En ¢ "
= Begin/End Face of Guardrai :
| e B Pces o L ¥ ¥ fF ¥ FHEARE ¢
Naet: a) Guardrail 5t End Double Faced ‘
Fanels Reqd. ‘LD Length of Double Faced Guardrail Panels ‘ J

‘ﬂ ﬂ \ Med':ajn

w Begin/End Begin/End Double
% —\ Taper Sta, Faced Guardrail Sta.

5 Rigid
arrier - "3’-1"-"5“
— Taper Segment | 'LE" Length of End Treatment
Shoulder Line _ ) {Double Faced)
Direction of Traffie[~oe TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW L
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY Match Line .+ —F H H+ B | —
End Treatment =
DUAL BRIDGE APPROACH CONFIGURATION (Option 2) —] pouble F. "j—
(Mirror Horiz. and Vert. for Opposite Direction) ' Appraaﬁ% Terming)

e Begin/End Double Faced Guardrail Stations called out — Corresponds to Roadway Plans
NOTE: The Double Faced Guardrail Pay Item applies from the Rigid Barrier Connection to
the End Treatment (even over the single faced Approach Transition Connection).

. Begin/End Taper Stations called out - Corresponds to Roadway Plans callout. The station
and offset callouts define the linear taper rate for the contractor.

NOTE: The ‘Guardrail Length of Need Program’ assists with providing these
stations and offsets.
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FDOT\) Design Standards Index 400, Sheet 17

-

Layouts to Rigid Barrier, “Median Crossover Guardrail”:

_/_ Edge of Traffic Lane __—"] Direction of Traffic
[ iai Begin/End Double
Begin/End Rigid Begin/End !
g‘E'an?r'er .rsg.lt,a, Taper Sta. \ Faced Guardrail Sta.
Std. Guardrail Trans.
Rigid Barrier \ ‘LA Length of Approach Transition Crossover Segment Per the Plans To Crash (?Jlushio:
Shoulder Line ~ ‘ Shoulder Line ~ (See Index No. 430}
e EEEEEEEEEEIN Match Li
T Rigid . pS Linear T4, i
z ; =9 _Taper Face of Guardrail End Treatment
i soriins J L\L Fiared End unic K § 73 e : Treatment
g o . it =" i
Begin/End Face of Guardrail d
E?.t Guard Double Faced A # E " H H HE ®H FHEAAE cc i
o Guardrail Sta, ‘
L ‘LD’ Length of Double Faced Guardrail Panels ' _J
H 1
Median —\ Begin/End Begin/End Double
rrier Taper Sta. Faced Guardrail Sta.
arrie 319 ™~
— pr| Taper Segment r, 'LE' Length of End Treatment
shoulder tin Direction of Traffic ‘ ‘ (Double Faced)
e TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW L
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY png"12tch Line H E+E ==
DUAL BRIDGE APPROACH CONFIGURATION (option 2) — Double Faced
(Mirror Horiz. and Vert. for Opposite Direction) ' Approach Terminal

 End Double Faced Panels Required — Show how far
the double faced panels continue graphically in the
Plans (Regarding Payment, the entire layout here is o
considered Double Faced Guardrail). e - ponel &

Abutment 3-0"_ _3-6"_| 6" %" @ Button-
Slope (Berm) Head Bolt
Break

* Slope Guard- Place in Plans between bridges at 6'-6” . \ L
from the slope break. Tabulate an estimated length as Aﬁi&fﬁzﬁ) Pk i 15 0%k
the adjacent guardrail type and include in the Plans I

(separate quantity entry). More info in IDS. BRIDGE ABUTMENT

Between Bridges




Design Standards Index 400, Sheet 18

Layouts to Rigid Barrier, Double Faced Approach and Trailing End:

Direction of Traffic

. . Begin/End Double
sl g oIS~ e More Exam p I e
Std. Guardrall Trans
Rigid Barrier ‘LA Length of Approach Transition General (or Low=Speed) Guardrall Segment Per the Plans {if Required) Double Faced
+ Rigid
Barrter

(See Index No. 430)

Face of Guardrai | . e “ ”
T EE £ 3 I — I H MH | JH L § 4§ RINHRY cc.| LayOUt Types

Begin/End ; Face of Guardrail Match Line
Taper Sta Taper Segment End Treatment

.
Begin/End : 2 gegin/End Begin/End Douty
Double F, d {If Applicable) {Option 1)} el nd Double
Guardrant Sca. Direction of Tratfic[~— Taper Stz Faced Goardrail 5ta

Typical Section ‘LE' Length of End Treatment

(If Applicable] ‘ (Double Faced) Doutle
{See Sheet 6)

e
| ' e dt
TYPE € APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL wateh tine Lo B ] g —H CO rres O n O
LAYOUT TO RIGID BARRIER -

NOTES: PLAN VIEW - MEDIAN SHOULDERS ONLY End Trestment A .
callouts in the
APPROACH ENDS WITH
DOUBLE FACED GUARDRAIL P | a n S

(Mirror Horiz. and Vert. for Opposite Direction) i
Direction of Traffic —

1. See the applicable Notes on Sheet 17.

Direction of Traffic [~ X
Begin/End

17777777777775??7011??1’-?’11 77777777777777777777777777777777777777777 Guardrali Sta.
i o Rigid Barrier _
Esgm/En_d Rigid Gugff,‘g’:lggr‘: {F,?;'hape thww &-3" Thrie-Beam Transition Panel General Guardraif
Barrier Sta. ™~
i 7% WC Length of Trailing Connection
Rigid Barrier w General (or Low-Speed) Guardrail Segment Per the Plans (If Required) i Exe
y Frailing Trailing ‘ % [ ]
‘Con. Shoulder Line Anchor age — E
] 77[:_‘-%51_'_@7&:777777775&17@56@777 77777777777 p — ¥
Rigid — i i
Bariier ¥ T? ] ] ] | T ——— : .
Taper Segment ~ — s s
Begin/End Begin/End £ Begin/End T!amn? Ancharage - Type 11 | W
Guardrail St Taper Sta. (if Applicable) (Flared End Unit Shown, Edge of Offset Block Finish
uordrail sta Taper sta. Round End Unit Similar) LS Rigid / rade
Barrier
L spice bas | AN e E .
TYPE D TRAILING CONNECTION FROM RIGID BARRIER € Splige oves St
PLAN VIEW - MEDIAN OR OUTSIDE SHOULDER Button Head Conerete p reVI O u S
(Mirror Horiz. and/or Vert. for Opposite e
Direction and/or Side of Road)
7 sheets connect
NOTES:

il
|
I

6-3
1. See the applicable Notes an Sheet 17. ' to et h e r'
2. LENGTH OF TRAILING ANCHORAGE, 'LT": Install the Trailing Ancherage - Type Il as TRAILING END TRANSITION CONNECTION
shown on Sheet 9, where called for in the plans. TO RIGID BARRIER - INSTALLED ELEVATION
3. THRIE-BEAM TERMINAL CONNECTOR: install connector and bolts as shown on Sheet 15
4. RIGID BARRIER SINGLE SLOPE END FACE: See Concrete Barrier Wall, Index 410, and
Traffic Railing, Indexes 420 thru 425, for details, LAYOUT TO RIGID BARRIER
TRAILING ENDS
LAST 5| DESCRIPTION: INDEX SHEET
e FY 2016-17
REVISION || Index Redevelapment FDD?} RA No. wo.
01/28/16 |3 ==~ DESIGN STANDARDS GUARDRAIL 400 18 of 22
3
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FDOT\) Design Standards Index 400, Sheet 18

P —

Layouts to Rigid Barrier, Double Faced Approach:

_—Direction of Traffic

Edge of Traffic Lane
r— 3_ ___________________________________________________________________________ b
. . Begin/End Doublé
Beglg;’f;irRrsg‘: aced Guardrail Sta.
\‘ Std. Guardrail Irans.
Rigid Barrier ‘LA Length of Approach Transition General (or Low-Speed) Guardrail Segment Per the Plans (If Required) ) Double Faced
i Rigid (5ee Index No. 430) L
1 / Bartier — Face of Guardrail ) Shoulder Line — 1
: =|ELELEN it e ittt W
I
i i 1 i i i i ﬁ {4 § H H 0 HEHHHE CC. |
Begin/End 7y Face of Guardrail = Match Line
Begin/End Taper Sta. Taper Segment Fagin/End End Treatment d Begin/End Doubl
Double Faced (I Applicable) - {Option 1) egin/End Double
3ardrar"‘ Sta Direction of Traffic[~~—__ Laper Sta, aced Guardrail Sta,
Typical Section 'LE' Length of End Treatment
(If Applicable} {Double Faced) Double
(5ee Sheet 6) Approach
I Terminal
TYPE C APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL Match Line H I H

PLAN VIEW - MEDIAN SHOULDERS ONLY End option 2)
(Mirror Horiz. and Vert. for Opposite Direction)

* Shows Approach Transition, General Guardrail, and Approach Terminal End Treatment as one system.
NOTE: For shortest case of Rigid Barrier end protection, General Guardrail segment may be omitted

(simply ‘LA’ + ‘LE’)

* Begin/End Double Faced Guardrail Stations called out — Corresponds to Roadway Plans callout —
Corresponds to callouts on preceding sheets — Defines length of Guardrail

* Begin/End Taper Stations called out - Corresponds to Roadway Plans callout —
This is typically where the Guardrail begins tapering to its typical section on Sheet 6
(guardrail face usually goes to paved shoulder line plus 2 feet, or it’s measured from face of curb).
The start of taper location is shown on Sheet 16.
Taper rate guidance is provided in the IDS.
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Design Standards Index 400, Sheet 18

Layouts to Rigid Barrier, Trailing End:

Direction of Traffic [~

Begin/End
Guardrail Sta.

Edge of Traffic Lane \

Begin/End Rigid

Barrier Sta.
Rigid Earrier\‘ ‘Le General (or Low-Speed) Guardrail Segment Per the Plans (If Required) ) or
Trailing . Trailing L
Con. Shoulder Line L Anchorage y
= 0§ H ] Linear Taper _— Face of Guardrail
Rigid ! T
Barrier / "‘ —L < JE B B h H ¥
; i Taper Segment i
Begin/Enc Begin/End ; - . Trailing Anchorage - Type II
Guardr%r‘!fﬂa, ‘ (If Applicable) ?gg;fg?a, (Flared End Unit Shown,

Round End Unit Similar) —

TYPE D TRAILING CONNECTION FROM RIGID BARRIER
PLAN VIEW - MEDIAN OR OUTSIDE SHOULDER
(Mirror Horiz. and/or Vert. for Opposite

Direction and/or Side of Road) Direction of Traffic [~—_

Begin/End
Guardrail Sta.

Rigid Barrier 6'-3" Thrie-Beam Transition Panel General Guardrail

o . . (F-Shape Shown)
* Shows Trailing Connection, General Guardrail, (Thr]jg;i?sg; 74 4C tengt of Trating Connectin
and Trailing Anchorage (Type Il). | comecr | e
 Begin/End Guardrail Stations called out - |
Corresponds to Roadway Plans callouts i ot sk gy
. . = %0 x 15 -*_'*L?SEce_Ho_iés AN T T s /-
* Begin/End Taper Stations called out - g SO Ty
Corresponds to Roadway Plans callouts (Feetofe s Balts e 4 |1 |
ore . . Standard Post (Typ.) —”"_—“I .
* ALL NEW - Trailing Connection detailed on same i |
Sheet. Now uses Thrie-Beam Transition Panel to | o 4‘

create similar connection as approach end.

"

TRAILING END TRANSITION CONNECTION
RIGID BARRIER - INSTALLED ELEVATIO




gn Standards Index 400, Sh

Rub Rail Details:
e NEW! Rub Rail

% 5-11%" 6-3 1% D H
I I I & etalls are no
2xiet Splice Rect. Siat (Typd ITJ«- The'x " Splice Bolt Hole (Typ.) € Splice Balt E ¢ Splice Boit | 1% W
1 2 Hales and Slats IS Holes and Siats f I——- " Steel Plate .
5 - ™. Panel & \ = Panel & rjﬂ 1 rov I e 0 r
C6x8.2 Stesl Channel | A Z'xTHg" Post Bolt Rect. Slot (Typ.) % ost Stots ~ B st Slots ~ Ty oS
{ - ] .
R same O
PANEL ELEVATION _—] Direction of Traffic Face Roadway — | £ ] u
j S I S 2 spiice H '
Standard Post (Typ.) ) C6x8.2 Steal Channel = Rect. Slot (Typ.) a I
Panel % Space (Typ) (At General 6-3' Sp.) %' 0 x 12 Button- Panel Pane! Wil Splice 2% Past Balt .
‘ \\ ! [ Head Bolt (Typ.) [ f’ \ Balt Hole (Typ.) Rect. Slot (Typ.)
b e ¥ 1 we ) SECTION A-A SPLICE PLATE
| Ay e ‘ {Panel Typical) ELEVATION
Splice Plate (Typ.) Hex-Head Bolt
(Back Face Of Panel) L

Typ.) (4 Reqd.
(Between Panel & Post) § n:’irl Sphge)

INSTALLED ELEVATION Y P revi O u S
¢ Spiice 3| S Sta ndard had

4 — Spli g
B c . Boit Holes £ Eonp Hates £l f d
| — | et e |- rererence
ij'i L L i ost Siats ~ 3 ost Slots t .
k3 o
Fa 10 Gauge Steel Plate hex 1% Splice Bolt Hale (Typ.) RELE - ° : AAS H TO _A RT BA_
- Face Roadway —1 Face Roadway — |
—c ali S~ u H
) R e R T TR TF13 “Guide to
| See Detail “A' c H'x2¥ Post Bolt Hole (Typ.) vee
73 L
SECTION B-B SECTION C-C .
Sleeve Sectian 1 g PANEL ELEVATION (Panel Sieeve End) (Panel Typical) B a r rl e r

Hardware”, but
B3 5 B3 th is did not ShOW
oy T e 17 i S W ] NE installed Rub Rail
| M ::;;?%%:ﬁéﬁ:‘ m DETAIL "A" DETAIL "B" I n fl n IS h e d

e, 0
INSTALLED ELEVATION (Sleeve Transition Elevation) (Sleeve Transition Plan) Co n d Itl o n
BENT-PLATE PANEL RUB RAIL

ﬁ: ] 1
See Detail "8" PANEL PLAN ] Direction of Traffic

Standard Post (Typ.)

NOTES:

nd Rub Rail 1. INSTALLATION: Install where indicated in the plans. Tighten the backs of Rub Rail panels snug against

Rub Rail {See Note 4) Standard Post (Typ.) Standard Posts. Follow the Double Faced Guardrail Typical Section requirements of Sheet 6 unléss

e

otherwise specified by the plans. Either of the Channel Section or Bent-Plate Panel Rub Rall options
may be used unless otherwise indicated in the Plans.

=

B A S \\ MOUNTING HEIGHT: Mount to the Standard Past's Rub Rail Bolt Hole as defined on Sheet 5. [ ) N OW a d d e d m O r‘e
£ |_ Face of Guardrail B tan Shown) WATERIALS: Use steel components in accordance with Specification Sectlon 967.

3.
General Guardrail Approach Terminal Assembly o o .
S0 A gl it et st 1 d 1 ot e specific detail
RUB RAIL TERMINATION - SCHEMATIC PLAN VIEW _—Direction of Traffic face of the post and secure it with the typical Button-Head boit.
RUB RAIL DETAILS b t h t
F— about where to

Revision i3] Index Redevelopment FDD?} Ho. NO.
01/28/16 3 =" DESIGN STANDARDS GUARDRAIL 400 | 19 of 22 egin andg en

Rub Rail
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Design Standards Index 400, Sheet 19

Rub Rail Details:

End Rub Rail
Rub Rail (See Note 4) Standard Post (Typ.)

N - \ Approach Terminal
= Face of Guardrail (Flared Option Shown)
General Guardrail Approach Terminal Assembly |

RUB RAIL TERMINATION - SCHEMATIC PLAN VIEW ——"1Direction of Traffic

e Label Begin/End Rub Rail Stations as explained in
the IDS

e Terminate Rub Rail outside of End Treatment
Segments (Approach Terminal ‘LE’, Trailing
Anchorage ‘LT’) and Crash Cushion Transition

segments.
i L S
emeor st ortser 4-.0--‘ Modified Thie Beam
e Remember, from Sheet 6, use Rub Rail only for WW [ Wr»i;yf;gl‘fgi{d .
median slopes greater than 1:10 (with a 1:6 Max. """ HaG
slope in general) Bultsidahat,

DOUBLE FACED GUARDRAIL
(Shown In Median)



Design Standards Index 400, Sh

Pedestrian Safety Treatment — Pipe Rail:

General Pipe Rail &-3" Pipe Rall End Segment 2" KPS Pipe Rail ° . .
See “Mount See Mount {Post Balt Spaca) Begin/End Pipe Rail Sta. I S I S e
Section Detail Elev. Detait” H H ¢ Pipe Rail Terminal Post
2 NPS Pipe Rail ot img” 5 r/
2 08 i o e same as the
- P ———— e p— —
Face of e — I Steel Post
Guardrall == H .
i Ty \ i cwax g
offset w-geam panet | || Hex-Head Bolts Sy MOUNT ISOMETRIC
Black (Thrie-geam | ! ! Hex-Head Bolt
Panel Similar) CUT-AWAY
End Fixture |
| — steer |
Post ' Steel Post 1 o Timber Post
\ - 4 Standard, on \
v e )
@ Pipe, %' O x ' Hex-Head . .
GENERAL PIPE PIPE RAIL INSTALLED ELEVATION Bolt 5 5 @ foit Holcs woxd .
RAIL SECTION (End Segment Shown) 7 PS Pipe Rail ‘A | | m r
ra NF.S o
Timber Post Pipe Rail ﬂ
Mount Bracket > KPS Pipe Aail Eexg-p;ei?saus Mount Bracket

g Post & W0 x
/ 7" Mex-Head Bolt
- % 0 x 2 Hex-Head

: clearly and
ot & %' @ Bolt Holes b .
| Stecl Past Flange Steel Post Flange W It h m O r e

MOUNT SECTION DETAIL MOUNT ELEVATION DETAIL
PIPE RAIL INSTALLED PLAN (Back View - Mirrored)

(End Segment Shown) Constru Ction

¥ Galvanized - § Steel Plate Pipe Rail Gap (%" Max.} / ¢ Splice & Splice Pipe .
- > Steel Plate ~ & 1% NPS 15+ nES spice Fipe I S S l l e S

Steel Post
End Fixture

e )
Guardrail

Steel Piste & (nside of Pipe Rail) | | 2" NPS Pipe Rail
e aw [4 r% i NPS 3 Séeef E, 8 Bolt Hole \ ) H /
. o — & %0 & 14" NPS (313
I Galvanized Bolt Holes N nes = { r
Stee! Plate o - . =
53 & 1 wps NS cws o
% e —- o bl
Balt Hole 7 1 =i W Bolt Hole AJ_—‘T‘_g £ " @ Hen-Head Bolt
- %" @ Bolt >
e 7 f < & Nut (See Note 4)
€ % @ Bolt Hole ED,; e 3 Hole (Typ.) 3> F ool
ELEVATION SECTION ELEVATION SECTION PLAN 1o
TSplice Plpel
———MOUNT BRACKET DETAIL END FIXTURE DETAIL RAIL SPLICE DETAIL
NOTES:
1. GENERAL: install General Pipe Rail where indicated in the plans or when existing sidewalks ar shared use paths are
located less than 40" from the back of Steel Posts as shawn on Sheet 6.
2. PIPE RAIL END SEGMENTS: Place End Segments on both ends of General Pipe Rail runs, with End Fixtures mounted to
Timber Posts located outside of Approsch Terminal Assembly [LE] and Trailing Anchorage Assemoly (LT segments
3. MATERIALS: Use steel brackets, fixtures, and pipes in occardance with Specification Section 967.
4, RAIL SPLICES: Install Rail Spilces to join pieces of Z NPS Pipe Rail into a continuous system. Place splices as
needed, at a spacing of 18-0" or greater. Orient the head of bolt on the top of the pipe.
PEDESTRIAN SAFETY TREATMENT - PIPE RAIL
2| DESCRIPTION:
LAST S FY 2016—}7 INDEX SHEET
REVISION |G| Index Kedevelopment FDD?% GUARDRAIL No. NO.
01/28/16 s —==——" DESIGN STANDARDS 400 20 of 22
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FDOT\)

Design Standards Index 400, Sheet 20

General Pipe Rail 6'-3" Pipe Rail End Segment

‘ (Post Bolt Space)

Pedestrian Safety Treatment — Pipe Rail:

| [ ]
| Begin/End Pipe Rail Sta.

i/ ¢ Pipe Rail Terminal Post

See "Mount
Elev. Detail" .
2" NPS Pipe Rail < \,_).\/ {SR”:";?.H;H?J"E Bend
= i —
\ /o= --.-- — T
u g - — -
I S S ——— " —

€' o x 3
Hex-Head Bolts

(Thrie-Beam
Panel Similar)

|
I

\ 1T
W-Beam Panel ‘

| — Steel Post

PIPE RAIL INSTALLED ELEVATION
(End Segment Shown)

Y o x 3
Mount Bracket ‘ 2" NPS Pipe Rail -\

End Fixture

Hex-Head Bolts

g

Steel Post ._‘

End Fixture ' ‘_‘

Lwax?"

Hex-Head Bolt

1’/—.— Timber Post

Timber Post

4
|

Face of
Guardrail

PIPE RAIL INSTALLED PLAN
(End Segment Shown)

¢ Post & 5" @ x
7" Hex-Head Bolt

B

Pipe Rail segments are required
where Steel Posts will be located
within 4’ of sidewalks or shared
use paths

DesiFners should generally assume
steel posts are used and include
pipe rail callouts and quantities in
the Plans (to give contractor the
post option)

Pipe Rail must terminate outside
of End Treatment segments (At
least 3'-1%" outside of 'LE’, ‘LA,
'L'T', and/or Crash Cushion
segments). Notice that the first
post outside of these segments is
timber where Pipe Rail is used.

Begin/End Pipe Rail Station
corresponds to the Plans callouts
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FDOT\ Design Standards Index 400, Sheet 21

P

Special Steel Post, Encased Post, Frangible Leave Out:

[ iy CHa A § Base Plate & Structure
o b Bolt Mom, NL Eenem r Edge Conflict (See Note 2) GeneuJ [ ] E D
Hole I Special
< 4= € %' O Adhesive-  Steel Shacing 6-3 63 , &3 Shacing
| Bonded Anchor Boits Fost 5 . ’
¥ @ Boit ! (Typ.) (4 Reqd.) t A / Steel Section
Hale (Tyf J (See Hate 3) ; Steel Base Plate Edge of Concrete e
SIeefra‘ecrion (12 Reqd., % 0 Aub 145 (Tyns b ‘Stouc
or WEXS) R:rieBal! ?(?gf :.‘:nrrele option 1 I-6%!| 6% option 2 m OStI
(If Reqd) —| Adjustment ( e Std. Post| Max. | Max. | Special Stl. Post y
— ut (Typ.
i std. post Additional Limit of Bolt
% Lot A 1set Offset Blockis) Hole Placement
2 & Recess Block (Typ.) (If Needed) 1] (Typ.)
(Tve) (Typ.) 13 Blocks Max-_f special
D Steel Post
% @ Balt - Typ.) pd
Hole (Typ.} - L : L T T T Tl
i3 Reqd) 1% I T “ e ge ”
Typ] | Face of Y
Z g Post & Guardrail
e A Plate €% . Permitted Range
\'S Steel Base Plata Boit ﬁ'__l . ire of Past Placement| * % Span L .
late (1212357} Holes =1 v =3 (See Hole ) | d I | ow d Iffe re nt pOSt
Plate K|S
ISOMETRIC ELEVATION INSTALLED SECTION INSTALLED PLAN EXAMPLE
VIEW (Option 2, Special Post) (Curb Inlet Top Type 2 Shown} Ou ntl n O tions
SPECIAL STEEL POST' STRUCTURE MOUNTING g p
NOTES: . .
1. INSTALLATION: When the construction of Guardrall at the required post spacing results in post(s) located atop 3. BASE PLATE MOUNT: Install Special Steel Posts as shown using steel Adhesive-Bonded Anchor Bolts in accordance with 0 r t e S Ce n a rl O s O .
CUMGrts, Tnlehs, Mot foctngs, ar SHMiIar Comcrete Structures. & Special Seeel BOSt may b Substituted For o Standard Specifications Section 536. Use %' Hex-Hesd Boits for structures less than 9 deep as defined in the SpeciFication.
PGS[ Special Steel Posts are not permitted within an App.raacn Terminal's Design L!ﬂ?l” as specified on the APL
drawing, Install where shown in the pians and/or as-needed (n accordance with Specification Section 536, 4. PANEL MOUNT TO ADJUSTED POST: Punch additional 3'x24' Post Bolt Siotis) in the W-Beam or Thrie-Beam Panel only where
2. EDGE CONFLICT: When a required post location causes an Edge Conflict with the structure, where the Steel Base Plate ‘}""f];‘ o mount the P;,";‘ to & post in an adjusted Jocation. Meet the Panel Fost Bolt Siots requirements of Y
is not located entirely on the structure at ieast 3* from the Edge of Concrete, the longitudinal post location may be peciiication Section
altered by up lo I'-6%’ (Quarter Span) from the ariginal required spacing location to prevent the Edge Conflict. With 5. MATERIALS: Use steel base plates in accordance with Sgecification Section 536.

the post focation adjusted, use a Std, Post mounted in soil (Option 1) or & Special Steel Past with its Base Plate
mounted entirely on the structure (Option 2). Maintain the original required spacing locations upstream and downstream
P concrete

SPECIAL STEEL POST FOR CONCRETE STRUCTURE MOUNT
structure

Reduced-Length fomosi
luced-Leng Foundation .
Standard Post (Transverse & ~ MOTES: Standard B
(Timber Shown) Longitudinal) andard Post
1. INSTALLATION: When the canstruction of i s
(see Note 2) Guardrail at the required post spacing (Timber Shonn} NOTES: L Posts Ove r
s B ol et W e around Concrete 1. INSTALLATION: When the canstruction of
— bstract Encased Fost may be o — 74 (8" Max) Guardrail at the required past spacing
Deed where 3 2.0t deoth wiil ."",m the Frowable Fifi — Typ.) results in past{s) placed within a cancrete
27 Mise. Asphalt Pavt. » P (g 5 Min. surface (typically a sidewalk), use a S a ow
d Gontlict. Instail where. shown in the plans 3| | e B et reund tha oost base
(IF Applicable} andjor as-needed In accordance with (see Note 2) H ; i \— Flowable Fill as sgwn Install where shown J:o"‘e
Finish Ed Specification Section 536. Finish | Concrete 3 (42 pians and/or as-needed in accordance
Grade 2. REDUCED-LENGTH STANDARD POST: Use 2 Grade ra";ax.; = (5ee Note 2) with Specification Section 536. u n e rg ro u n
tandard Post with reduced Length such ¥e. i, ",
p n Far the required 1-6° x 1'-6" Leave-Out,
that the Panel Height 'H' is maintained \ . ¢ Post & s
‘IL —= T 7L il the post botiom terminaics 3 from %< _ 7 Frowable Fitl gf‘}‘;f,'::’ju;”ﬁ,fji;:;f;‘";’,,;:z‘;f:" ’;‘,f""e oo, ®
x e bottom oncrete Foundation. J — orm- i
/_\/. Trm'mffr.c the Fos Torgin 115 4.7 for 55 o application has new surrounding cancrete utl It I es
W-Beam Guardrall, Ko oy 9, L—.. N
Concrete Foundation Win, i | Face of Ensure Flowable Fill surface is smooth
(Square or Round) —. & 3. FOUNDATION: Use non-reinforced Class NS J 2 Guardrall iﬂf{eveﬂ with the adjacent concrete
L1 Concrete macerial in accordance mmi \ ¢ suriace.
Specification Section 347, After casting i ) : =N .
the cancrete, ensure the surrounding soil 3 2 NATERIALS; Use Non-Escavatatle Flonable ° Post ato p
material is completely backfilled and —1t & rJJ T fied Fd ;s’a i
tamped to provide full passive resistance. ! Leave-Dut 6" ection » nal to exce psl.
in,
4. LIMIT; Encased Posts ara not permitied INSTALLED SECTION M co n c rete
or consecutive 905!5 unfess otherwise
for conseoutive pe INSTALLED PLAN
INSTALLED SECTION f
ENCASED POST FOR SHALLOW MOUNT FRANGIBLE LEAVE-OUT FOR CONCRETE SURFACE MOUNT .
o (sidewalk)
9| FY 2016-17
REVISION || Index Redeveiopment FD! GUARDRAIL No. No,
02/01/16 || =~ DESIGN STANDARDS 400 21 of 22
&
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Sheet 21

Special Steel Post for Concrete Structure Mount:

N Spacing 6'-3" 6'-3" 6'-3" Spacing
|3 @ Bolt

. Hole (Typ.)

Steel Section o (12 Regd.)
(W6X8.5 ® ey | g3
or W6X9) — Option 1 1'-6%"| 1'-6%" option 2
o Std. Post| Max. | Max. Eecia! Stl. Post
®
© Std. Post Additional

]

¢ Base Plate & Structure
@ il General JEdge Conflict (See Note 2) General
Q 5 Post Post

EY

Edge of Concrete
Structure

Limit of Bolt

& offset Offset Block(s) Hole Placement
N Block (Typ.) (If Needed) | i Hore,
-\‘\['{ ‘\*ﬂk 16 (3 Blocks Max.) C— pecia <
: ;( %' 0 Bolt L ///? . {5;;;.3 Post _ }
g Hole (Typ.) | \ ‘
7 . (4 Reqd.) T ‘ ‘  E— NC =7 ‘ = ——
\\(%I:?:r . Face of
Steel B Blat Guardrail
Plate ecl Dase Fiate Permitted Range
(12'x12'x5") L of Post Placement| * Y% Span gh
ISOMETRIC (See Note 2)
VIEW

INSTALLED PLAN EXAMPLE
(Curb Inlet Top Type 2 Shown)

e Contractor may use Special Steel Posts when it is called for in the Plans or as-needed
(billed beyond the Plans quantity).

e |f a post falls entirely upon a concrete structure (base plate beyond 3” from the
edge), a Special Steel Post is used (with base plate mounted into the structure via
adhesive-bonded anchor bolts).
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Sheet 21

Special Steel Post for Concrete Structure Mount:

¢ Base Plate & Structure
@ il General JEdge Conflict (See Note 2) General
Q 5 Post Post

s, Spacing 6'-3" 6'-3" 6'-3" Spacing
©
® e
3" @ Bolt
S Hole (Typ.) Edge of Concrete
Sreefnsvegc;gag [ o (12 Reqd.) Structure
or W6X9) —1 Option 1 X-6%"| I'-6%
o Std. Post ax. | Max
©
® Std. Post Additional Limit of Bolt
| & Offset Offset Block(s) Hole Placement
O i Block (Typ.) (If Needed) (Typ)
5 % e 4 (3 Blocks Max.) % — Special ¥
A L ///? Steel Post
| %' @ Bolt s (Typ.) ]
Hole (Typ.) | ‘
7 . (4 Regd.) T ‘ N ‘ = ——
~ \(q Post & ' : ‘
Piate Face of
cteel B orat Guardrail
Blate eel Base Plate Permitted Range
(12'x12'x15") 7 of Post Placement + Uy Span L
ISOMETRIC (See Note 2)
VIEW

INSTALLED PLAN EXAMPLE
(Curb Inlet Top Type 2 Shown)

If a post falls on the concrete edge, then this is called an “Edge Conflict”, and the
contractor has two options:

e Option 1, Standard Post: Move the post up to a quarter span in the direction away
from the structure, and plant the post in the soil
NOTE: The contractor is allowed to use up to
2 additional Offset Blocks to miss the structure

* Option 2, Special Steel Post: Move the post up to a quarter span in the direction of the
structure, and use a Special Steel Post with its base plate entirely atop the structure 87



Design Standards Index 400, Sheet 21

Encased Post for Shallow Mount (Over Underground Obstacles):

¢ Post &
Reduced-Length Foundation
Standard Post (Transverse &
(Timber Shown) ! Longitudinal)
(See Note 2) ~
}J
|
- 7*: Hf=z=fF-=z-=
2" Misc. Asphalt Pavt. |
(If Applicable)
r\l T
Finish N\
Grade
L .
T L S
Concrete Foundation — |° | b [0 |
(Square or Round) — [i " |- Q
\r] . ™~
() S
|
1!_6"

INSTALLED SECTION

This option saves 20” of depth
versus Standard Posts.

The contractor has the option
to use as-needed (billed
beyond the Plans quantity)

This may only be used for
non-consecutive posts

If the designer happens to
know of a definite post-utility
conflict, then this may be
called out and quantified in

the Plans as well (perhaps on

a short guardrail run with
predictable post locations)
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Design Standards Index 400, Sheet 21

Frangible Leave-out for Concrete Surface Mount:

‘ <—([ Post
Standard Post -
(Timber Shown) —_ |
|
| / Concrete
N A I 8" Max.
Flowable Fill T 7,/2 “ Fryp.)a“
(4"+1s) = Min.
s Note 2 ! O, . l\r‘ A T o ‘\ R \1'7
(See Note )-\ "Lﬁ . v ¢l _|— Flowabie Fill
) Concrete : I : (4"%15")
el (8" Max) \ \ ~ (s £ (See Note 2)
A (Typ.) " ‘
L ‘ | ) ¢ Post &
A e a e N a o o T PR e ofd Flowable Fill
r a8ty R B D R \ = P -
R i By tls
127022 o iR
; : . - v — Face of
E /
Mli ‘ in. o T : Guardrail
w“ Ao
| Leave-0ut 1I'-6"
INSTALLED SECTION Min.

INSTALLED PLAN

e ALL NEW! If a post falls atop a concrete surface or sidewalk (undesirable), then the
contractor must use a “Frangible Leave-Out” around the base of the post.

* The Frangible Leave-out involves blocking out the concrete around the base of the post and
backfilling it with low-strength “Flowable Fill” (max 150 psi).

This allows the post to rotate correctly upon vehicle impact.

* These Leave-outs can either be called out in the Plans for predictable post locations, or the
contractor can use them as-needed (billed beyond the Plans quantity). 89



Design Standards Index 400, Sheet 22

Barrier Delineators, Reduced Post Spacing,

Bolt System:

NOTES:

1. INSTALLATION: Install Barcier Delineators as shown in
accordance with the plans, with Specifications Section 536
with the manufacture’s design as appraved on

and 705, and
the APL

N

w

a

spacing:

P
55 = 200 for the Remaining Run
Note: Far curves greater than 2.

reduce 55 spacing to 100° Approach ) 51 = 25-0° _Cont. Spacing 52, 53, 54, 55
Terminal

Additionally, place a Barrler Delineator on Post (2) 4 ol " .

of the Trailing Ancharage or on the post nearest Impact € Barrier Delineator € Barrier Delineator

the Rigid Barrier. e gl (2} (3 " 7 R

5. MEDIAN GUARDRAIL: Install retroreflective sheeting on
both sides of the barrier delineator for Guardrail an

medians.

MATERIALS: Use materials of the size and type defined for
Barrier Delineators in Specifications Section 993.

COLOR: Use either white or yellow retrorefiective sheeting
to match the coler of the nearest lane's edgeline.

. MOUNT LOCATIONS: Mount Barrier Delineators atop posts
as shown, starting with Post (3) of Approach Terminals and
fncrementaily increasing spacing towards the downstream
direction. Instail the Barrier Delineators al the following

STEEL POSTS
MOUNT LOCATION - ISOMETRIC VIEWS

-4

Delineator

TIMBER POSTS

Direction of Traffic =~

————————— MOUNT LOCATION - PLAN VIEW

BARRIER DELINEATORS

L
al

NOTES:

1. INSTALLATION:
Work these details with the
plans, where Statloning for
Begin/End Half Spacing and
Begin/End Quarter Spacing are
indicated if required.

Where the Begin/End Statiens
indicated in the plans do not
correspond exactly to post
locations in construction, extend
the Reduced Post Spacin
segment to the neares! post(s)
before the Begin Station and/or
after the End Station called for

N

PANEL SPLICES: Midspan Panel
Splices are not required in
Transition and Reduced Post
Spacing segments, however they
are required for General
segments. To place midspan
splices in General segments, use
one Non-General panel length
(=414 or 15-7%") or add an
additional Transition spaced post
where require

w

LOW-S5PEED GUARDRAIL: For
Reduced Post Spacing with

Begln/End Hall Begin/End Half
Spacing Sta. ~__ Spacing Sta
Half _spacing Spo@ 3-1p"
Reduced Post
53 Spa. Segment -7
(Generall {General]

! i 1T 1
| | Lmdsna"
- Gt ﬂ
DETAIL 'S' - HALF SPACING ELEVATION
(AS REQ'D. PER THE PLANS)
Begin/End Quarter Begin/End Quarter
Spacing Sta. ~_ Spacing Sta.
Quarter Spacing | Sp. @ 1'-6%

. 6-3 L 31 ?::“;:;:Z:f I &7
| {General] | Transition

Transition (General}

1

ELEVATION
OPTION

%d' Length L'

a1

R=1
ELEVATION PROFILE
OPTION 2 (Option 1 Shown)

——————— _BUTTON-HEAD BOLT ————————————

1%

e
m % e
1" @ Recess
7 <H> - @ ¥¢' Depth
’ (Each Face)

ELEVATION PROFILE ELEVATION  PROFILE

WASHER HEX-NUT
Es B
]: <H>.
ELEVATION PROFILE

———RECTANGULAR WASHER——
(For Type II, CRT, & Terminal
Connectors Where Shown -
Install Over Panel Face)

BUTTON-HEAD BOLT LENGTHS:

Application{s): Length 'L':[Min. Thread Length:

Panel Splice [ Full_Length

Steel Post Mount = Single Faced Guardrall 10" +

Timber Post Maunt - Single Faced Guardrall 8 I

Steel or Timber Post Mounl - Double Faced Guardrail 25" &

Modified Thrie-Beam Panel / Terminal Connector Splice 2 Full Length
NOTES:

o e Euarira 1925 post '%I % % § gl ‘ | 1. Use nuts, bolts, and washers in accordance with Sgecification Section 967
Spacing). the Reduced Spacing ! ! ! { 2, For Steel Pasts with Double Faced Guardrall, the single 25" Length bolt
pattern requires a 0-F space ! ! ! Midspan fone balt thru both pest flanges) may be replaced with two 10" Length balts
between the 12-6" and 3-1%' EFi Rt ﬂ Panel fone bolt per post frangeh ’ " ¢
spaces. spifce
u: its list Table 2 'S5 1 I it | Fre in this I 8
4. PANEL POST BOLT SLOTS: o 3. Use bolts listed in Table 2 in correspanding locations shown in this Index,
Far Quarter Spacing DETAIL 'S" - QUARTER SPACING ELEVATION
configurations, punch additional .
% %2y Post Bolt Siats in the (AS REQ'D. PER THE PLANS) Sin
panels only where required for %" BUTTON-HEAD BOLT SYSTEM
mounting and in accrodance with
Spectfication Section 336 REDUCED POST SPACING FOR HAZARDS
=[ DESCRIPTION:
asT (8 FY 2016-17 INDEX SHEET
AEVISION |G| Indes Redevelopment FDDﬂ GUARDRAIL No. NO.
01/28/16 E —==——" DESIGN STANDARDS 400 220f 22

LAST INDEX SHEET!

Includes
Miscellaneous
Details for the
Contractor like
Barrier Delineation
and Standard Bolt
Information

The “Reduced Post
Spacing for
Hazards” detail
simplifies post
spacing transitions
for designers
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Reduced Post Spacing for Hazards (Reduced Setback Clearance) :

" HAZARD'

Begin/End Half
Spacing Sta.

Begin/End Half
Spacing Sta.

Half Spacing Sp. @ 3-1k"
Reduced Post
6'-3" Spa. Segment 6'-3"
(General) (General)

—= = + E 35 E = = =
] ] I ] 1] 1]
| | | | I . |

Midspan
_JL.._ _JL._ _JL__ _.nL__ __»L__ Panel —JL-—
Splice
DETAIL 'S' - HALF SPACING ELEVATION
(AS REQ'D. PER THE PLANS)
Begin/End Quarter Begin/End Quarter
Spacing 5ta Spacing Sta.
Quarter Spacing | 5p. @ I'-63"
Y Reduced Post .
6'-3" 3-1% Spa. Segment 3-1% 6'-3"
(General) Transition Transition (General)

_Er. = T i:.?.: £ |_=:.

] ] I ] ] 1] L 1]
| | | I | | Midspan |
_JL__ _JL,_ _)L__ _)L__ __rlr_ _;]‘,_ Panel |

Splice

DETAIL 'S' - QUARTER SPACING ELEVATION
(AS REQ'D. PER THE PLANS)

SETBACK DISTANCE

From PPM: Table 4.4.2 Minimum Barrier Setback:

g

Tom. Nom. Semi-Rigid Barrier

When an aboveground hazard
is within 5’-0” behind the face
of guardrail, reduced post
spacing may be used to
reduce the “Setback”
requirement to the hazard
(see PPM Table below)

The designer must call out the
reduced post spacing as
required per the table, and
the Design Standard will
handle the transition of post
spacing before and after

The Standard extends the
reduced post spacing to the
nearest post outside of the
station range called for.

The Standard also handles
Low-speed Guardrail 12’-6"
spacing, explaining that the

W-Beam with Post Spacing @ 6'-3" (TL-3) 5'-0"
W-Beam with Post Spacing@/’z" (¥4 Spacin 3-10”
W-Beam with Post Spacing@ (%@ 32
Nested W-Beams with Post Spacing @ 3'-1'%" (2 Spacing) 3-07
Nested W-Beams with Post Spacing @ 1'-6%4" (Y4 Spacing) 2'-8"
Modified Thrie-Beam with Post Sbacing @ 6'-3" 3-0"

spacing sequence remains the
same, but with the 12’-6”
adjacent to the 6’-3” spacing.
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Design Standards Index 400, Q4 Review!

End Of Game Review Questions! Y I I e I T
- Bl olr ofe ole ofv ol ofs ofe ofg ofr |
(Everyone wins!... of course)

1. What station and offset callouts are required to define a
Guardrail Crossover for Median configuration?

1{0 210 310 410 5l0 410 310 210 110 L-T;“

//

2. When is Rub Rail required?

3. When s Pipe Rail required?

4. Concerning Pipe Rail, the Roadway Plans should assume steel
posts are used (True or False)

5. How many options does a contractor have when a post has an
“Edge Conflict” with a structure?

6. When is a Frangible Leave-Out used?

7. When is a Reduced Post Spacing segment used?
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Index 400 Guardrail — IDS

MODULE 3:
Instructions for Design Standards (IDS)

FDOT
Office of Design

INSTRUCTIONS FOR
DESIGN STANDARDS

FY 2016-17

Index 400 is a DSR, as of February 1, 2016 03




Index 400 Guardrail — IDS

Where is it?...

Office of Design

Design Standards Revisions FY 2016-17 FY s = Dosign Standards

Office of Design / Design Standards / Design Standards Revisions FY 2016-17 FDOTI 5
— .

n/a = Non Applicable
n/c = No Change

‘ Design Information
. Data .
Revised
Instructions Design| Table Borderless Assoc_lated
index |  Sheets (IDS) |Tools | Cell = DGNs | Design
Number Index Title . Bulletin
Library
(ZIP)
(PDF) (PDF) | (Link) | (ZIP) Termsof | (PDF)
Use
| 400 | 1-22 of 22|Guardrail | IDS-00400 | XLS DGN
| 410 2,10, 16-18 of 25|Concrete Barrier Wall | | NA | NA DGN RDB16-01
|41 | 6 of 10 |Pier Protection Barrier | | N/A DGN




Index 400 Guardrail — IDS Part B

Length of Need Concept:

Length of Need (LON) is the length of guardrail required to provide a
degree of shielding to prevent errant vehicles from impacting roadside
hazards — measured from the hazard’s approach face to the approach end
of the redirective guardrail segment.

From the Guardrail-LON program:
“The standard method of determining guardrail placement for shielding

hazards is based on the ‘Runout Length’ and the ‘Length of Need’
calculation in the AASHTO Roadside Design Guide (RDG), 4th Edition”

A picture is worth a thousand words, so....
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Index 400 Guardrail — IDS Part B

Length of Need Concept:

L
il Approach Face of
/ Hazard Sta.
Clear Zone — Lg
Limit or
Back of L X
Hazard \ Hazard -] .- Begin/End
Start LON ‘ Guardrail
Begin/End I(DPer APL LG Sta.
Guardg?él | rawing) — 1 Approach
TN -3 ‘ Terminal
i Hin” (a_3) @ 1
= 1 ’ " | Departure
NI E g LA B i 8 A B Line {Near
*Trailing / o ' Face of > Lane)
Anchorage - Guardrail
Edge of
Traffic Lane <:
(Near Lane)
L.ﬂ. -
Length of Need, X (Ft.) X = ———  AASHTO RDG (5-3)
A LH

Lateral Area Concern, L, (Ft.)

the lesser distance from the 'Edge of Traffic Lane' to the
'Clear Zone Limit' or 'Back of Hazard'

End Treatment Offset, Y (Ft.)

the distance from the Edge of Traffic Lane at the start of the
guardrail's gating portion “Start LON” (shown at Post 3)

Runout Length, Ly (Ft.)

taken from the AASHTO RDG, Table 5-10(b), based on
Design Speed (mph) and Traffic Volume (AADT)
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Index 400 Guardrail — IDS Part B

Length Of Need ..L”.. _— Approach Face of

" Hazard Sta.
Clear Zone — Ly -
Limit or
Back of X
Hazard \ Hazard -, _\ — Begin/End
P Start LON .S Guardrail
Begin/End (Per APL | _ L g Sta.
Guardrail e Drawing) — -
Sta. — — Approach
~ 6-3" Terminal

, L
o ¥ " Min. (4) (3) (2) r”:’/ brrr
Quick Example: - i e s s s ke - Departure
*Trailing TD P 'HF Face of 1 . > Lane)

Design Speed = 45 mph anchorage -/ I Guardrail /
Edge of P
AADT = 5000 veh/day Trartic tane / <

Table 4.2.1 Clear Zone Width Requirements

Y = 8.5 Ft. (by design, guardrail offset plus flare effect) NEW CONSTRUGTION
= 1500 AADT <1500 AADT "
Back of Hazard = 22 Ft. (from ‘Edge of Traffic Lane’) DEsioN | LANESa | LANES& | LANEs& | LANES®
SPEED Ml‘:{LAT;qI;:IAgNE SINSA.E;.;NE M‘;ﬂ'}-ASNE SIN:;:;SANE
Clear Zone = 24 Ft. (from PPM Table 4.2.1)
<45 18 10 16 10
Lateral Area Concern, L, = 22 Ft. L) “‘ = :
50 24 14 20 14
Runout Length, L, = 160 Ft. (from RDG Table 5-10b) — B - - -
Table 5-10b. Suggested Runout Lengths for Barrier Design (1.S. Customary Units)
Hunoul t Length (£6) Given Traffic Volume (ADT) (ft)
L ﬂ _— Design Speed (mph) Over 10,000 5,000 to 10,000 1,000 to 5,000 Under 1,000

K - = (22‘8.5) / (22/160) 80 70 430 380 330
L | l,l’I L R 0 360 330 290 250

60 300 250 210 200

-— 50 230 160 150
X - 98 ° 2 Ft °
40 160 110 100

30 110 a0 80 70



Index 400 Guardrail — IDS Part B

— Approach Face of

[ 4
o L
Length of Need, Quick Example: ‘-
" Hazard Sta.
#
Clear Zone LR -
Limit or
Back of X
Hazard \ Hazard — — Begin/End
7 Start LON i Guardrail
Begin/End )’L (Per APL Lo ._,'/ Sta.
Guardrail e Drawing) —a] )
Sta. —. i — Approach
~ 6-3" () Terminal
x ; 3) (2]
~ i Min. ) (f}-h,{_)'-—etﬂs! - Departure
B B 'H,.i‘ i [ W R et / Line (Near
*Trailing j a Face of } > Lane)
Anchorage - ~ Guardrail -
Edge of / A
Traffic Lane <

Notice that L,, the “Length of Gating”, was ignored in the previous

(Near Lane)

Calculation. This is the “break away” stuff, so we only count the

“non-gating” re-directive segment for Length of Need. We’'ll talk

more about this in Part C.

Also, we’ll see more Length of Need Design Examples when we
discuss the “Length of Need Design” Tool... Stay tuned!
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Index 400 Guardrail — IDS Part C

End Treatments:

“An End Treatment segment is required for all guardrail ends
where the guardrail does not transition into another barrier
type (e.g. Approach or Trailing End Transition Connections to
Rigid Barrier). End Treatments are divided into three types.”

End Treatment Types:
1. Trailing Anchorages
2. Approach Terminals
i. Flared
ii. Parallel
lii. Double Faced
3. Crash Cushions
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Index 400 Guardrail — IDS Part C

End Treatments — 1. Trailing Anchorage: o
I\ X'l 0'['

4 j‘rl)
§ N Dy 2
Place a Trailing Anchorage (Type Il) on the Yy

downstream ends of all guardrail runs with respect
to the nearest traffic lane, except where the location
is within the Clear Zone of an opposing traffic lane.”

Index 400, Sheet 9 == Good Ole’ Type Il !!

| AN

eai d ~ § Short Timber Brkwy. Post
ardrail Sta, — & Steel Tube Foundation
te Length ef Trailing Anchorage, 'LT" = &'-4%" . General Guardrail
4 © Button I
53 5-3
ea with |
Rectangufar %" @ x 1} Button o | B ’ |
; ¢ — 5 t
e ! Head Bolt (Typ)  Cable Anc % 0
| Plate As. Iy wil 1
! = | ==
T=T 7 T T I [ A - | =
& =T 1= = wiw] it |
gl | EE = 1 = [l |
L= = i
[l I
¥ Jam | L
wy. Post — | Nut System” (
1
ot . Cable Assembly
o
10/ 1
=
! on Tube
10" H t
i

1
|
I
|
——————— RS i
1
|
I

INSTALLED ELEVATION 100



Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal: I'II(),,

/l Itl "0y
2, % {;(14 Ry
'}‘Isv

“Place an Approach Terminal on the approach
ends of all guardrail runs, for all locations within
the Clear Zone of an adjacent traffic lane.”
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Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal: 2, "'01,
‘/ll)' lillr"lr
/) g 4y,
1. Flared: Use where raised curbs are not present and lateral clearance ('J‘f y

is available. This is the preferred option, because it provides shortest
Length of Need requirement for shielding hazards and reduces driver
propensity to shy away from the End Treatment under normal
conditions. -

APPROACH TERMINAL ASSEMBLY
'FLARED' SEGMENT - PLAN VIEW

Mo




Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal: L 11(),,

2. Parallel: Use for curbed conditions or where lateral clearance
behind the End Treatment is limited.

Begin/End
Guardrail Sta.

Comrdrail Hotont famer Edge of 2 Misc. Asphalt Pavt & ¢ Post (1) ~_
Suardrail Height Tap
y_gn ront K 1o .
(12-6" Linear Transition) Front Siepe Break 22T Typica) £
(5ee Note 4} o =T - ==L Stage greary

2" Misc. Asphait Pavt B - - T 2 10-0 o
B 3 =

Face of g o————— E‘A o % @

G:HM‘.J!F L - ﬁiiiiiito — - ) - B

(See Note 2) ~ ﬁ E e ﬁ H Impact Head

(See Note 6) |
N 1
~ A Face of j Face of i Type E
Curb Transition Type E Curb Guardrail 2 Cufo (Only) Curb Transition
f'[g /\p,?uﬁianzlsy & (If Applicable)
'See Note 2) 25-0" Taer Length . ) . ( (See Note 2)
y Guare Limit Type E . " imit Type
General Guardrail “’:Jn Rgss‘ (See Note 3) Curb Regd. =
Length of End Treatment "LE' 531" (TL-3, General)
4074 (TL-2, Low-Speed)
—] Direction of Traff
APPROACH TERMINAL ASSEMBLY R

'CURBED' SEGMENT - PLAN VIEW

ji&

PLAN VIEW

S, e

I T T T <=
|—a_r-—-s.--—-e3-——-w-+-lss-—- -

7 M VIEW

BE
LG

H-LITE PARALLEL END TERMINAL
2417 MOUNTING HEIGHT/ TL3 PARALLEL

FDOT QPL KO, $534-003-011

—=rte=riB|  BSH1401002-4P  |D
ATH|

[ T el ™ 2of4




Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal: L L),
‘/11)' lill"’lr
lly y ll‘ >
oy

3. Double Faced: Use with Double Faced Guardrail segments. As an
alternative, a Crash Cushion may be substituted for a Double Faced
Approach Terminal.

Double Faced

APPROACH TERMINAL ASSEMBLY
'DOUBLE FACED" SEGMENT - PLAN VIEW




Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal:

Predefined Length Concept:
Standard Length of End Treatment, ‘LE’

Edge of 2" Misc
Asphalt Pavt
(5ee Note 5)

Front Slope Break
2" Misc. Asphait Pavt \___77 I

Face of b —— - L e ——— -\

Genera | - S -

Gi il = ‘
ee Note T HE 5 ﬁ ﬁ \ |Z| f’”ﬁ S

T ?‘ﬁ
G n
Guardrai
ee No

APPROACH TERMINAL ASSEMBLY
'PARALLEL" SEGMENT - PLAN VIEW

‘LE’ = 53’-1%" for TL-3, and ‘LE’ = 40’-1)5" for TL-2
Use when possible. These lengths allow all APL Approach Terminals to fit
on the Project (contractor’s choice).

Allow for at least this much length in the Plans, measured from Post (1)
This length should not overlap with other design segments, like Approach
Transitions ‘LA’ or trailing anchorages ‘LT".
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End Treatments — 2. Approach Terminal: "
) /‘1)'1 Ilr"l,ll
Design Length Concept: g, (,yt >
A (3

51 nidard Guardrail, Special
rrrrrrrrrrrrrrrrrrrrrrr
eeeeeeee

Only when Standard ‘LE” won’t fit, look to
APL drawings for shortest De5|gn Length’

SYSTEM LENGTH - 39-24"

End Measurement For Guardrail Payment

=

TL-3 Example:

| |
\\\uulrm,,}

N
N et -/
9\ . ;\Gﬂl.¢\ \1,
| S
~ F i o~ e *
- §‘f_ﬂoa . L= ;
__—"l\ *x ImE PLAM VIEW Location Station
= A - - Specification 536 - End Anchorage Assembly (Flared
Z#.  SYATEOF 7.'\,": P g y (Fared)
)’/%“Io;no" NS MODEL | SYSTEM | SYSTEM| SYSTE)A DESIGN JNQESIGN | TEST LEVEL
T Y S _—-Jl ~ NUMBER | WIDTH | HEIGHT | LENGH] LENGTH | $PEED | DESIGNATICN
B1589668 | 11-7/8" 31" 390-2 1IN] 376" 50 MPH TL-3

e ML
D7

In the Plans, allow for ‘Design Length’ plus midspan panel lap splice.
-1%4” = 40°-7%" outside of other segments.

In this example, provide 37’-6” plus 3’

Add ‘Design Length’ notes to the Roadway Plan callout and Summary of Guardrail
per the IDS (e.g. "Design Length < 37.5 Ft., See Summary of Guardrail Note"). .



Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal: L 110,,1:
/‘1)' ll,'ylr"lr II: )

Gating Terminal Concept for ‘LON’ Design: "6y
Ay

Most Approach Terminals have
break-away “gating” between posts 1 and 3:

Standord Guardrail, Special Transition

¢ Other Special Treatment LAt Stk
/-ﬂ End Measurement For Guordrail Pﬂjﬂlcﬂt\
3 & Sen Detall A |
Field Ben -
== _::C'ETJEﬂUrEHne Ly 30" to 48" $n|ffE LSn:l
il i —
Beginning of Length of Need 12'—g"
37'-6" At 1:0.4 to 15 Flore Rote
End Anchorage Assembly — Flared (53'—1 1,/27)

gt ace o el
#
Clear Zone - Lr . . .
ok o X = Gating Terminals typically
Hazard ~, Hazard . — Begin/End .
ooy 17 sl |, 0 S require 12°-6" between Post (1)
T Prato) T oy and the start of the Length of
- I".."vi'm o {’f) (‘?) rz.)—s[\i)/ -~ beparture
“Trailing Tﬂ 0]} T of; A > [ _lanes Need’ X’ measurement
r r -~ ~ 1ar i M
Anchorage Guardrail —— ! _ (See "Depa rture L|ne”)
Traffic Lane / /1 ]

(Near Lane) — |



Index 400 Guardrail — IDS Part C

End Treatments — 2. Approach Terminal: l)lml’lg
‘/ll) llf' y
Non-Gating Terminal Concept for ‘LON’ Design: Ly o (Ij‘l:y
Non-Gating Terminals save space by "N

Starting the Length of Need Measurement at Post (1):
DOT INDEX 400 LOCATION STATION
O
S -«mg

‘ b ? T v ¥ i
LOCATION STATION

DEPARTURE LINE

BEGINNING CF
LENGTH OF NEED

PLAN VIEW NGO

BEGIN STANDARD
HIGHWAY W-BEAM
GUARDRAIL PER

i FDOT INDEX 400

BEGINNING OF
LENGTH OF NEED
AT POST#1

lededdddd

53-11/2"

ELEVATION VIEW

Only specify a Non-Gating Terminal in the Plans where this space savings is required
to fit. In the Roadway Plan view, specify "Non-Gating" preceding the Approach
Terminal callout. Additionally, add a Summary of Guardrail note per the IDS. 108



Index 400 Guardrail — IDS Part C

End Treatments — 3. Crash Cushions: 11&'()1,

%1,
apy Ly, iy, 4p)
"ty

'1‘7 y

Crash Cushions May be Used for Doubled Faced
Guardrail End Treatments

From the IDS:
“Where applicable, use a Crash Cushion on the approach

ends of double faced guardrail as a substitute for Double
Faced Approach Terminals. Crash Cushion use should be
considered for locations with an expected high frequency
of severe impacts, such as within the gore area of a high
speed facility. Additionally, some Crash Cushions may
offer reduced length and maintenance cost advantages.”

So, use engineering judgement...
or ask Derwood!
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Begin/Ena Begin/End Rigid

Guardra Barrier 5ta.
£ Spllce
Rectanguliar Gl
(Over P.;.mc.' Face) 17-6" Thrie-Beam Panel [Nested) 126" W-Baam Panel {Nested)
Rigid Barrier (Typd (12 Regdy 5 112 Gauge) (12 Gawvge)
(F-Shape Shown) ol 11 ¥ hrie-geam ¢ o
7 ¥ & Buitten-Head Balls Teh g
A ; v £ Button-Head Bolts With 16" H
(Past Mount) (Typ.} ‘
] I
! + + + :
4 £ = 3 *
T T T
- . * * +
&F

4 5p. @ F-1"

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

Use to connect guardrail
P o to Rigid Barriers

(Concrete Barriers and
ZEH g Buttoneag Bots e Traffic Railings)

ta

1 ho--(c‘\‘J

i

LA Length of Appreach Tran

oee—

Rectangular Washer
{Over Panel Fac
Typd (12 R .
¥ L
Rigid Barrier " N\
{F-Shape Shown) = Thi

Ly

= = - In the Plans, provide for
at least the lengths, ‘LA,
shown per Test Level
(value shown from Rigid
Barrier, for value from

o s Begin Guardrail, add 7%”)

il
i

. T b 5—i
Standard Post (Typ)— 1 ‘ i H

L
1
Fost Spacing |
u

TL-2 APPROACH TRANSITION 110
INSTALLED ELEVATION



FDOT) Index 400 Guardrail — IDS Part E

P —

Pipe Rail: S "7)()',,

y
4N
censrel Ploe fel = fﬁiiﬁéftfg;ﬁmm ! Begin/End Pipe Rail Sta. e ] .' Mount Bracket l I‘I)/II
b | | e — _ ® | )lfsy fl)
@,( 2 NPS Pipe Rail 'fn’iolﬁr';”’;ffe Bend f } Steel Past A I('D‘r
- S e jg—-—-‘;“:—‘:%—;— ----- —H!*:——z—— MOUNT ISOMETRIC
_T( Guardrai T\ +_ @‘y-;:s; — | . CUT-AWAY
offset W-Beam Panel | Jre:—uead L;ofr.s— ’fff' o gcf;c:d B
R | ) |
ot || — Steel post + L— Timber post Remember'
W i i
GENERAL PIPE PIPE RAIL INSTALLED ELEVATION * Pipe Rail segments are required
RAIL SECTION (End segment Shown) where Steel Posts will be located
within 4’ of sidewalks or shared
use paths
Pipe Rail Callouts and Length Example: « Designers should generally
Limits of Erd GR. assume steel posts are used and
, Pipe Rail Measurement | TL-3 Ff:ared mCIUd,e,p'p_e rail callouts and
Begin Pipe Rail (Length Measured Along End Pipe Rail Terminal quantities in the Plans (tO give
100+46.8 ¢ of Panel, Shown in Red) 109+43.8 110400 contractor steel or timber post
51.20' LT. \ /52.00‘ LT. / 56.00' LT. option)
S e ettt * Pipe Rail must terminate outside
<5 of End Treatment segments (At
least 3'-1%" outside of 'LE', 'LT',
_ _ _ and/or Crash Cushion
Measure length along the centerline, including segments).
curvature effects. Include in the Summary of . CBgrgrierlS/pEglrfldEif()etF;]aeiIpslgit;on
Guardrail Box (See the BOE Manual, CH 8) callouts
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FDOT\) Index 400 Guardrail — IDS Part F

Rub Rail:

dde p.) f*s
r. ral 6-3" Sp.) %' 0 x 12" l
WH& i Bolt (Typ.) /

End Rub Rail
Rub Rail (See Note 4) Standard Post (Typ.) N
! S *-”" Approach Terminal
< Face of Guardrail (Flared Option Shown}
‘| Genera | Guardrail Approach Terminal Assembly ,
|
RUB RAIL TERMINATION - SCHEMATIC PLAN VIEW ——"1Direction of Traffic

Rub Rail Callouts and Length Example:

Limits of Rub Rail Measurement
(Length Measured Along ¢ of Panel, Shown in Red)

Begin Rub Rail End Rub Rail
100+00 110+00
5.00 RT. ; ; 5.00 RT.

Measure length along the centerline, including
curvature effects. Include in the Summary of
Guardrail Box (See the BOE Manual, CH 8)

Ed
. /)
1l Ay

INSTALLED ELEVATION

Remember:

e Use Rub rail only for
median slopes greater
than 1:10

* Place Rub Rail outside of
End Treatment Segments
(Approach Terminal ‘LE’,
Trailing Anchorage ‘LT’)
and Crash Cushion
Transition segments.
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FDOT\) Index 400 Guardrail — IDS Part G

Deep Posts: Sy 4 Doy,
_— @ Post & _— @ Post & "lj"
cranel S cranel g Dy,
A — A l)l,'svl d/
= "I ~ Front Slope -I.l. ~ Front Slope ()j‘r
O (1.2 Max.) i B (1:2 Max.)
N M T
ST e IR Remember:
<+ Post |+ Deep
Post
’ e “With approval of the
SLOPE BREAK CONDITION SLOPE BREAK CONDITION g - -
TIMBER DEEP POST STEEL DEEP POST District Design Engineer
and where right-of-way is
Deep Post Callouts Example: restrl'c"ced (i.e. constrained
EE%G’E{-, ) condition), Deep Posts may
Begin End Torminal be used with the slope
Deep Posts : Deep Posts 103+87.5 b k| d h
100+00 Z 100457 T reak located at the post
22.0 LT N - - J@ ' ' centerline as defined per
__ the Slope Break Condition
<= in the Index.”
—  Deep Posts are only
To determine the quantity (EA.) of Deep Posts, divide the length permitted for segments
needed by the post spacing (6.25 Ft.) and add one. Place quantity in with a post spacing of 6'-3"
the Summary of Guardrail Box under Special Guardrail Posts (Deep or less.

Posts) See the BOE Manual, CH 8 for details.
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ISOMETRIC
VIEW ELEVATION

INSTALLED SECTION = INSTALLED PLAN EXAMPLE
(Option 2, Special Past) {Curb Inlet Top Type 2 Shown)

SPECIAL STEEL POST

STRUCTURE MOUNTING

INSTALLED SECTION

ENCASED POST FOR SHALLOW MOUNT

1oe

INSTALLED SECTION Min.

INSTALLED PLAN

FRANGIBLE LEAVE-OUT FOR CONCRETE SURFACE MOUNT

LasT
REVISION
a2/01/16

REVISION

DESCRIFTION:

Index Redevelopment FDD?)
-

FY 2016-17 .
DESIGN STANDARDS GUARDRATL

The designer can estimate where these posts will be in the Plans to
include in the Summary of Guardrail Box and Summary of Pay Items
And/Or...
The contractor will use unforeseen items as-needed (billed beyond
Plans quantity)

1/
Y. Oy
\) 41"]))[

Dy ARy,

Remember:

1.

Special Steel Post
(with Base Plate) for
Concrete Structure
Mount

Encased Post for
Shallow Mount (over
underground
utilities)

Frangible Leave-Out
for Concrete Surface
(sidewalks)
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Index 400 Guardrail — IDS Part H

Special Posts: Z Do,

AY2
lx‘rl
by Sty 41{1)

()1‘7

Special Post Callouts and Length Example:

Begin End End GR.,
Frangible Frangible Encased Special TL-3 Flared
Leave-Outs Leave-0uts Post Steel Post Terminal
101400.0 101+37.5 101+56.3 102+01.0 103487.5
22.0 LT. 22.0 LT. \ /22,0 LT. /22.0 LT. J—W____/ 26.00" LT.

Summary Box Example:

SUMMARY OF GUARDRAIL
SPECIAL SPECTAL
Gi;gg;j?L GUARDRAI L Gi;gg;j?L GUARDRAIL END
LOCATION POST FPOST POST POST TREATMENT
<ipe | (DEEP POST) (SPECP";SL”STEEL (ENCASED POST ) Eiﬁgﬁégiﬁf (FLARED) DESIGN | CONSTRUCTION
NOTES REMARKS
0536 7 1 0536 7 2 0536 7 3 0536 7 4 0536 85 22
STA. TO STA. EA EA EA EA EA
PP F P i F P i F P i F P i F
100+00.0 100+57 .0 LT 10
TYo1s00 0 | To1+37 5 | LT | TR e 2
Tlo1+ss 3 T P N 2 e N
TYozeo1.0 T 2 [
TTozs7r s T Lp T pmmm—m—nm—mn — gyyym-,-, -, e e 2 PP




__—"] Direction of Traffic __—"] Direction of Traffic [~——_

/ Edge of Traffic Lane (With Median) (2-Way, No Median)

Begin/End Rigid Begin/End

Barrier Sta. Guardrail Sta.

Rigid Barrier \ ‘LA Length of Approach Transition General {or Low-Speed) Guardrail Segment Per the Plans (If Required) | ‘LE' Length of End Treatment (Flare Shown, Parallel Similar) \‘
_ (See Note 2) .
Shoulder Line ~ Shouider Line ~
—————————————————————————— LT - e I
HHFIEHEE B F E E

o AR T e s S R R
Begin/End Begin/End ! Taper Sggment f -
Guardrail Sta. Taper Sta. (If Applicable) Begin/End
Taper Sta.

TYPE A APPROACH TO RIGID BARRIER - PLAN VIEW
MEDIAN OR OUTSIDE SHOULDERS
(Mirror Horiz. and/or Vert. for Opposite
Direction and/or Side of Road)

Guardrail Taper Callout Example.

Begin Taper
Begin GR., 100+28.1 End GR.,
TL-3 Apprh. 50.00' LT. TL-3 Flared
Trans. Hazard Terminal
100+00 End Taper 110+00
50.00" LT. 100+58.1 / 56.00' LT.
52.00" LT.

<4

TAPER TO DIFFERING GUARDRAIL OFFSET EXAMPLE:
(Where General or Low-Speed guardrail run has a different
offset from the Approach Transition Connection)

- Face of Guardrail

] g
B 7
L] ]

Approach
Terminal

Call out a guardrail taper
whenever a change in lateral
offset from the CL is
warranted

Taper Rates are:

Design Speed <45 MPH =
Max. 1:10

Design Speed > 45 MPH =
Max. 1:15

Taper Rates may be refined
further per AASHTO RDG

The Station and Offset at the
Begin and End of Taper
define the linear taper rate
for the contractor.
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Index 400 Guardrail — IDS Part J

Median Crossover Guardrail (Double Faced):

Begin/End Rigid
Barrier 5t

a.
Rigid Barrier \

'LA" Length of Approach Transition

Cros.

sover Segment Per the Plans

__—Direct f Traff
Begin/End Doubie
Begin/End Faced Guardrail Sta.
Taper Sta. \
Std. Guardrail Trans.

To Crash Cushion

Shoulder Line ~ Shouider Line ~ (See Index No. 430)
1— — = TFHEEEE B § E ) h
e poigid Flared End Unit N i H B [ K H Linear Taper -~ Face of Guardrail £nd Treatment
8- arrier T Nates) )1 seainins K B i : 7 (option 1)
2 | . ! '
zt gsz’:;ﬁ‘ Begin/End Ta,ger Sta. Face of Guardrail = H ﬁ H H : ﬁ H H H H ﬁ H ﬁ ﬁ HE c.C. !
fvf:i 8) End Double Faced |
I ) Panels Reqd. LD Length of Double Faced Guardrail Panels :
H H '
igi an Begin/End Begin/End Doubl
Baf;?;‘: —\ T:,gé:" S;’a, - Faceﬁgg]jarr:iraif’gr; \
- \‘ fa—z-f;
— Taper Segment | ‘LE' Length of End Treatment
Shoulder Lin Divection of Traffi ‘ (Double Faced)
: = TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW |_
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY Endﬂ‘g'ar‘:ahml‘;;n? L H H-.‘H ‘F;H:ﬂ
DUAL BRIDGE APPROACH CONFIGURATION (option 2) —|

(Mirror Horiz. and Vert. for Opposite Direction)

Use when all of the following conditions are met:

Double Faced j_
Approach Terminal

1. The end of an opposing lane's concrete Rigid Barrier is within the Clear Zone,
aligned laterally across the median (typical with a bridge configuration).

2. The guardrail system is within the Clear Zone of the opposing lane's traffic

3. The guardrail system, including the End Treatment, will be designed for the

minimum length.
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FDOT) Index 400 Guardrail — IDS Part J

P —

Median Crossover Guardrail (Double Faced):

__—Direction of Traffic

_/— Edge of Traffic Lane
Begin/End Rigid Begin/End Begin/End Double
Sta-Creree ahs.
Rigid Barrier \ ‘LA Length of Appreoach Transition Crossover Segment Per the Plans To Crash Cushion
I No. 4.

Shoulder Line ~ ‘ Shoulder Line ~ (See Index No. 430)
S i D"" 'EHEEEE B H E_H 7 Linear T Match Line
: 4 ; = aper Face of Guardrail End Treatment
ga Barrier F}a?ggEEzg[gnsrg H H H —-H-—‘_.-—_Q—H_._ H e H ytot
L Slape fegl Face of Guardrail =~ K

= Begin/End ace ol
e B e i _F ¥ T T 0 T 0Aig cc |

Note 8) Guardraif Sta. End Double Faced I
Panels Reqd. ‘LD Length of Double Faced Guardrail Panels ' ‘
Ir Hh "vona
L. w Median B E, .
Rigid ) ™~ egin/End Begin/End Double
Barrier =3 Taper Sta. aced Guardrail Sta.
— = 3-1%"
Taper Segment fl ‘LE' Length of End Treatment
Shoulder Line s ‘ {Double Faced)
Directi f Traffi
Irection of Traffie[T—. TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW |
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY o Match Line g i HH 1
DUAL BRIDGE APPROACH CONFIGURATION (option 2) —| Double Faced 7
(Mirror Horiz. and Vert. for Opposite Direction) : App.raazl;: Terominal

e “This Crossover Guardrail layout includes a taper segment, which reduces the Length of Need
required for shielding the opposing lane's concrete railing while also using Double Faced
Guardrail to shield the opposing lane's traffic.”

* In the Plans, call out the Begin/End Double Faced Guardrail Stations and Offsets as well as the
Begin/End Taper Station and Offsets where shown above.

* For quantities, the entire length of guardrail shown above is considered “Double-Faced”

e Inthe Plans, graphically show the double faced guardrail panels as well extending to the point

shown above.
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Index 400 Guardrail — IDS Part J

Median Crossover Guardrail (Double Faced):

_/— Edge of Traffic Lane
Begin/End Double
s

Begin/End Rigid
Std Crordee ans.
To Crash Cushion

Barrier 5ta.
Rigid Barrier \ ‘LA Length of Appreach Transition Crossover Segment Per the Plans
(See Index No. 430)

T Shoulder Line ~
— —HFHEEHE B H E _H ) h Li
o Rigid ] Flared End Unit 7= B K H Linear Taper -~ Face of Guardrail £nd Treatment
arrier (See Nate 6) ¥ _§ H H (option 1)
Face of Guardrail = K H ﬁ H
¥ 1 ¥ T g oc |

Typ.)

10" Max.

Slope Begin/End
Gsuard D\:gg}e Fa(ed
fvf:i 8) Guardraif Sta. End Double Faced I
I Ml Fanels Req. LD Length of Double Faced Guardrail Panels ' ‘
H H ' '
L. B /End Begin/End Doubl
ot o Faer St IO -
— px| Taper Segment fl ‘LE' Length of End Treatment
shoulger Line Direction of Traffic ‘ ‘ (Double Faced)
e TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW |_
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY Endﬂf,?_ﬁr;fahmf;;ﬁ ~ H HHH |
DUAL BRIDGE APPROACH CONFIGURATION {Option 2) —] Double Faced j_
! Approach Terminal

(Mirror Horiz. and Vert. for Opposite Direction)

e The FDOT ‘Guardrail Length of Need’ Excel Program will assist with providing these Station
and Offsets above. We will use in the next session...

X
2 .—— Start LON per
APL Dwg.

—— Begin/End d
Lp, _" egin/en - Lp _‘_L‘l Edge of Near 1 |

Begin/End Rigid
Barrier 5ta. —

ra

Begin/End = Taper Sta. ~— Traffic Lane
™\

Guardrail Sta. —a,
! S
I N .._1# ‘ >
_,1|||,-u5.1 I ﬂ_jj:*zhmj_? ~ Departure
< a2 . ] E—— ey . . Line
— 0 b, TR e el Crash Cushion
Rigid L —— (10) (1)
Barrier Median - e
- Begin/End
- Lq Guardrail Sta.
Hazard - |

|
Edge of Far /

| Traffic Lane -



Index 400 Guardrail — IDS Part K

Reduced Post Spacing Segments

Begin/End Quarter 7 Begin/End Quarter
Spacing Sta ~_ Spacing Sta.

Remember:

 When arigid hazard is

Quarter Spacing | Sp. @ 1'-63%" within 5"0." of the face

| - gy |Reduced Post| o . of guardr:f]ll, reduced

\ (General) \ Transition ¥ Transition (General) pOSt SpaCIHg may be

= e L — used to reduce the
I n g o |‘ Ol “Setback” requirement
)L )L )L )L JL L - Midspan )L to the hazard (see PPM
o - ST T T Splice Table 4.4.2)
DETAIL 'S' - QUARTER SPACING ELEVATION

In the Plans, the
designer should call out
the reduced post
spacing as required

(AS REQ'D. PER THE PLANS) °

Reduced Post Spacing Callout Example.

Begin End End GR.,  Thisis included in the
Quarter Quarter TL-3 Flared price of Guardrail, so
Spacing  Hazard Su : Terminal there is no need to place
100+00 |" pacing 103+87.5 e "
T 100457 /2600 LT in Summary Boxes
22.0 LT V /1 22 0L, ,
S"““|||||||||||||||||||||||“"||“/‘ ﬂ“,',—""_’__J

1

&
.
—

~

s

L~
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Index 400 Guardrail — IDS Part L

Additional Offset Blocks

* The designer may call out up to two

Up to Two additional offget blocks where
Additional needed to avoid a ground level
Offset Blocks P obstructions (non-consecutive
— 10" Min. preferred)
¢ Panel
X e The contractor may also use
N Finish Grade additional offset blocks as-needed
I r__l // (1:10 Max.) (billed beyond the Plans quantity)
s F e The Standard handles adjusting the
QT \ miscellaneous asphalt concrete to
M - Ground Level keep it at 10” behind the post (slope
! . Obstruction break point is measured form back of
post as well)
W-BEAM
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Index 400 Guardrail — IDS Part L

Additional Offset Blocks

Up to Two
Additional
Offset Blocks s 10" Min.
¢ Panel X
[_:_ P
SRS ~ Finish Grade
L J| (110 Max.)

1N
t

S

F ——  (Typ.)

1S
QT \
) - Ground Level

™M S i
Y ~ Obstruction

SETBACK DISTANCE

IMPORTANT: When adding additional
offset blocks, the required “Setback” to a
Hazard per PPM Table 4.4.2 must be
increased by 7.5” per added Offset Block.

e For Example, if two Offset Blocks are
added to W-Beam Guardrail @ 1’-6%”
Post Spacing, then the required
“Setback” (measured from the Face of
Guardrail) is...

e Adjusted Setback =
(3"-2")+ (7.5 +7.5") =
4)_5"

. 3‘_‘_ 8 _ From PPM: Table 4.4.2 Minimum Barrier Setback:
Nom. | Nom.
Semi-Rigid Barrier
/ "] W-Beam with Post Spacing @ 6'-3" (TL-3) 5-0"
/ = W-Beam with Post Spacing @ 3'-1%%" (2 Spacing) 3'-10”
/HAZARD/I W-Beam with Post Spacing @ 1'-6%4" (14 Spacing) 3-2"
/ Nested W-Beams with Post Spacing @ 3'-1%2" (V2 Spacing) 3-0"
Nested W-Beams with Post Spacing @ 1'-6%4" (V4 Spacing) 2'-8"
g / 1 Modified Thrie-Beam with Post Sbacing @ 6'-3” 3-0"

122



CRT Segments:
Remember... (5 (5
Face of Face of

Begin/End CRT

. Panel __|General Guardrail Plan View) Plan View)

| [ o Guardrail ——.| T Guardrail ——.] T
= _
(H i S=| & " car ﬂ:u\mr
=0 N Post N Post
Standard N i3 [*) @
Post & < o3 =)
Offset Block =} =3
W 52
= 2 - A CRT End
E'; Begin/End reammen
L = 40'-0" |
. T—F CONTINUING OPTION END TREATMENT OPTION
203
T35 b CONNECTING DETAIL
=L B N ool
o3 Hidspan Panel Splice (Typ.) * In the Plan view, call out the CRT segment
Sel T d e station and offset (corresponding to Index
2% callout). No need to place in summary box.
EC
S 24 FOOT RADIUS

CRT SYSTEM * |n the Plan view, call out the Guardrail
Begin/End Station at Post (1) of the CRT End
Treatment (unless there’s a transition to
existing guardr /a)b The callout for CRT End

SUMMARY OF GUARDRAIL

END

Locaron TREATIENT Treatment would be included here too.
SIDE DESIGN CONSTRUCTION
NOTES REMARKS
o o oo 0236 85 20 * Min. Clear Area - Maintain 1:10 Slope to 2’
| | P behind the posts. Beyond that, maintain an
om0 D T 0 R A A area clear of hazards with a 1. 2 or flatter

slope.



Index 400 Guardrail — IDS Part N

Slope Guards:

Face of

W-Beam . | - LM
Bridge j ¢ Panel & !
Abutment 3-0"  3-6" | 6" %" @ Button- ! \ <5
Slope (Berm) [ Head Bolt T ¥
Break - _B < e e ————
i - Median
T N { GR. Slope Guard —-
RN
/td Post & J 2" Misc. Asphalt ~— GR. slope Guard
Offset Block Pavt. (1:10 Max.)
““**—L—gd_d_A S Lls b e s s abiars
, \,
SECTION H-H —> "\ v
BRIDGE ABUTMENT . 'n\ '*-.
SLOPE GUARD — T '
(Between Bridges)
SUMMARY OF GUARDRAIL e Call outin Plan view
GUARDRATL
LOCAT ION (W-BEAM, 1
Joeneral Tn) | pesion | cousrrucrion e Add to Summary of Guard r.all
NOTES REMARKS Box as an entry to Guardrail W-
0536 1 1
cra 1o Sra — Beam, General, TL-3 (Or Low-
P F Speed, TL-2 if you happen to
100+00.0 LT 38 ; S5lope Guard . .
doowsoo Tl ar s L] Slope Guard | be using that instead nearby).




FDOT\) Index 400 Guardrail — Plans Content

General: “same ‘ole same ‘ole”: Show the guardrail
system to scale, including the depiction of the
post, offset block, and panel type in its design

location.

Typical Sections:

Cross Sections &
Typical Sections:

Design and label the 'Lateral Offset' from the Face
of Curb or Edge of Traffic Lane as it corresponds
to the Guardrail Sections sheet in the Index.

(PPM CH2.3 “Shoulders” & 4.4.6.1 “Barrier Offset”)

Meet the offset requirements of the PPM and the
adjacent grading requirements as shown in the
Index.

_— Face Of
Guardrail
Edge of . ‘Lateral Offset'

Traffic Lane .
6" | 2'-6" 1'-0"
" }‘Mm. Min.
Shidr. Pavt. € Pa”E’%L
(1:10 Max.) ~ -

Shoulder Gutter < 2" Misc, Asphalt
Pavt. (1:10 Max.)




FDOT) Index 400 Guardrail — Plans Content

P —

Roadway Plan: Label the Station and Offset (From the Station Reference, Centerline or
Baseline) for the Face of Guardrail at the locations with corresponding
Begin/End Stations shown in the Index, including the following:

1. Begin/End GR. Stations label the limits of the guardrail length measurement, generally
located at centerline of Post (1) in End Treatments and/or at the Terminal Connector splice
of an Approach Transition Connection segment. See the Index layouts for details.

If Low-Speed (TL-2) guardrail is required, change this label to "Begin/End TL-2
GR."Instructions for Design Standards Topic No. 625-010-003 Index 400 Guardrail February

2016 6

2. Begin/End Taper Stations label the offset Face of Guardrail locations for the start and
end of linear tapers (e.g. for a change in typical section or for a Crossover Taper segment).
D The Guardrail Taper Rate requirements above will govern these transitions.

Q
§ 3. Begin/End CRT(8, 16, 24, or 32) Ft. R. Station labels the starting point for the Controlled
Release Terminal (CRT) System and the radius, R".

)
(%)
b
<
-~
—
©
-
b
7
wn
)
>

4. Begin/End Pipe Rail Stations label the limits of Pipe Rail length measurement, generally
located at centerline of the Terminal Posts.

=
X
g
q5 5. Begin/End Rub Rail Stations label the limits of Rub Rail length measurement, generally
i
o
-~

located at centerline of the Terminal Posts. NOTE: This is not depicted in the Index.

For Double Face Guardrail, place labels pointing to Face of Guardrail on the side requiring
the Rub Rail. If Rub Rail is required on both sides, use a different label on each side or add

"(Both Sides)" to the callout.

6. Begin/End Half Sp. Stations label the limits of Reduced Post Spacing at 3'-1%". The
overall length of this segment must be a multiple of 6'-3".

7. Begin/End Quarter Sp. Stations label the limits of Reduced Post Spacing at 1'-6%". The
overall length of this segment must be a multiple of 6'-3".




Index 400 Guardrail — Plans Content

Roadway Plan:

Label the Station and Offset at the Face of Guardrail for the
following guardrail end features:

. TL-2 Flared Terminal

. TL-2 Parallel Terminal

. TL-2 Dbl. Faced Terminal
. TL-3 Flared Terminal

. TL-3 Parallel Terminal

. TL-3 Dbl. Faced Terminal

.TL-3C.C. ight fro
s stralg
onvention
.TL-4 C.C. ..Labelc

ese
rye seen th
: We o come...

O 00 N o »n A~ W N -

. Type Il Anchorage
10. CRT End Treatment \\/\Ofe examp\es ‘
11. TL-2 Apprh. Trans.
12. TL-3 Apprh. Trans.
NOTE: The above labels may be included with the Begin/End Guardrail Station callouts.
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Index 400 Guardrail — Plans Content

Roadway Plan:
Label the Station and Offset at the Face of Guardrail for the
following miscellaneous guardrail features:

1. Encased Post

2. Special Steel Post

3. Frangible Leave-Out
4. Deep Post

5. Two Offset Blocks
6. Three Offset Blocks

7. GR. Slope Guard. Labe\ .
_\We've seen thes

..More examples 1o come...

' DS
conventions straight from \
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Index 400 Guardrail — Plans Content

Summary of Guardrail Table:

Include Pay Items from the FDOT Design Quantities and Estimates System (DQE),
the Basis of Estimates Manual (BOE), and Specifications Section 536.

FDOT MicroStation

This is a list of recorded FDOT MicroStation webinar sessions made available by the Engineering CADD System Office. e See the BOE’ Chapter 8’ for
ceew— e — —— more information on

tle esCription s, 1 - raseniar
+ FDOT Civil Tools, - Summary Boxes
 FDOT Cross Sections
+ FDOT Genaraly |
SEDOTCHPRK Com e The Department's CADD
e tools, including the Design
S EOOTCEO A it i and CompL_Jtatlon Manager
+ FDOT GEOPAK Survey - Data Acquisiton: and Data Link Manager, may
= FOT Cooachnicak be used to assist in
+ FDOT Menug .
- FDOT MicroStaton Exssninir populating the table...

+ FDOT Fi-.mogrmaw_,_ B
T | E e D opstt WO . .
+ FDOT Printing. €See the En Ineering / CADD

FDOT Quality Control . .
R S Systems Office website for
R —— e training in the use of

- FDOT Sheet Navigator, ' Summary Boxes (at left)

TR http://www.dot.state.fl.us/e
+ FDOT Trafic Controh cso/downloads/webinars/Po
- FOOT Traffc Plans: sted.shtm#loadSection

+ Transolt Solutions:
129
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FDOT) Index 400 Guardrail — Plans Content

P —

Guardrail Length Measurement Example:
* Include End Treatment

Begin GR., Limits of General or Low-5peed Guardrail Measurement End GR., Iean thS added dsS the

TL-3 Flared (Length Measured Along ¢ of Panel, Shown in Red) TL-3 Flared SiC Co.nneCting
Terminal 2 Terminal guardrail type, such as
99+00 é Hazard 100+87.5 General or Low-Speed
22.00 LT. 22.00' LT. .
\ Guardrail
"""""" bttt st * End Treatment Pay Items
< consider costs as over-
—————————————————— S and-above basic
guardrail
SUMMARY OF GUARDRAIL
GUARDRAIL END
LOCAT ITON (W-BEAM, TREATMENT
SIDE GENERAL, TL-3) (FLARED) DESIGN |CONSTRUCTION
NOTES REMARKS
0536 1 I 0536 85 22
S5TA. TO 5TA. LF EA
P i F P | F
99+00 .0 100+87 .5 LT 187 .5
ssr00.0 | R ' 4 Frare | ]
100+87.5 | S A I 4 Flare | 130




Index 400 Guardrail — Plans Content

Guardrail Length Measurement Examples:
e Include End Treatment and

Approach Transition

Limits of General or Low-Speed Guardrail Measurement |ength5 added as the baSiC
(Length Measured Along § of Panel, Shown in Red) connecting gua rdrail type,
Begin Taper SUCh as General or LOW'
Begin GR., 100+28.13 End GR., Speed Guardrail

TL-3 Apprh. 50.00' LT. J TL-3 Flared

T : Hazar T ‘nal

15?1?%0 End Taper ;?BTE;%H o End Treatment and

50.00 T, 100459.38 56.00 LT, Approach Transition Pay
T PP £ A ltems consider costs as

over-and-above basic
<= guardrail

e What's the length of Guardrail? (approx., assuming linear)

1000 Ft.
e What's the Station for the Approach Transition?

100+00
e What’s the Station and Flare of the End Treatment?

110+00, 4 foot flare
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Index 400 Guardrail — Plans Content

Guardrail Length Measurement Examples:

Limits of Double Face e Include C.C. “Guardrail
Guardrail Measurement Transition” length per Index
(Length Measured Along End GR., 430 (to Post 1) and Approach
¢ of Panel, Shown in Red) TL-3 Apprh. Transition length added as the
End Taper Trans. basic connecting guardrail
08+71.0 99400 type, such as General or Low-
Begin GR., 1150 RT. 11.50' RT, Speed Guardrail
TL-3 C.C.

e Approach Transitions consider

97+62.7 costs as over-and-above basic

5.50" RT.

guardrail
gﬁ’igﬁfper// \ e The reduced post spacing for
— ——T T T Ty """=\=T the C.C. “Guardrail Transition”
>-50" RT. o segment is included in the cost
of Guardrail.

e What’s the linear feet of Guardrail?
(Pythagorean theorem, anyone?)
21.9 + sqrt(6/2 + 87.3/2) + 28.1 = 137.5
 What type of guardrail is this measured length?
Double Faced

 What Station is the Approach Transition called out at?
99+00 132



FDOT\) Index 400 Guardrail — Plans Content

Guardrail Length Measurement Examples:

Begin GR., End GR., . .
TL-3 Apprh. Limits of General or Low-Speed TL-3 Flared ThIS IS the shortest
Trans. . Guardrail Measurement . Terminal possible guardrai[ /ength
100+00 (Length Measured Along 100+84.3 .
50.00' LT. ¢ of Panel, Shown in Red) 54.00' LT, pEI.’ the DeS{gn Standarq
I (without using APL Design
Lengths)

e This is an Approach Transition plus an Approach Terminal
Only...

e What type of guardrail is this measured length?
Single Faced — W-Beam

e How did we come up with this guardrail length?...
(Next Page)
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Index 400 Guardrail — Plans Content

Guardrail Length Measurement Examples:

e What’s the shortest length of TL-3 Guardrail needed to shield a Rigid Barrier End?...

Begin/End nd Rigid —] Direction of Traffic
Guardrail Sta \_.1 Sta,
¢ splice - ‘LA Length of Approach Transition = 30°-73" (TL-3)
Rectangular Washer
) '-"%‘ff Panel Face) 12-6" Thrie-Beam Panel (Nested) §-3" Thrie-Beam Transition Panel _ 126" W-Beam Panel (Nested) General Guardrail
u gﬁ{;gpﬁn ra;;:;;;:'&;;‘ (Typ.) (12 Reqad.} (12 Gauge) Th a of B k W-B (10 Gauge) {12 Gauge) Or Approach
(F-5h: Shown) i i " PR e i rie-Beam rsc' ocl eam : ) Termi by
e s | LALLM~ g sutton e sors icOeen offost glock | it-Been
| Connector 3 "_‘— e :‘:P' rsm‘ Wol ! >,| -~ (v 0 L i
i i = i = e —
AL o = t t =
T = 5 + = ¥ o
: = = == e
r | - Constant Slope ||
i L~ Begin Trans. Varies by End
__of Curb Trans. Option) EFnd Trans
! — i__i_ _____(5ee Note 3) L/F of Curb =
== T : — !
I L H L
Hex-Head Bolts o o o
(Typ.) (5 Regd.) Button-Head | ! v e ik o and/or
(See Sheet 15) Boits (Typ) | o o N ' h Gbﬂﬁ'f‘ Elevation
h v Ve h e (Varies by End
' 1 o i V v Transition Option)
o Vi O . O (5ee Note 3)
i Vs o Vo o
Standard Post (Typ.) =T v o Vo Vo
P V Vo Vo Vo
L{.l LLIJ L_: N i L_:J L;J
Post Spacing 5 5p. @ I'-6%" | 4 5p. @ F-1%" | 2 5p. @ 6-3"
t t t
TL-3 APPROACH TRANSITION
INSTALLED ELEVATION
Begin/End
Guardrail Sta.
& G Post (1) ~
Edge of 2" Misc. ;
Asphalt Pavt. Ao e 1y
(See Note 5) — T TR Front Siope Break;
B A

Front Slope Break - —_———
2* Misc. quhah Pavt. - \ ;

{Fiat or Rounded) =

Impact Head o
(See Note 4) -

(Max.)

Face of
General
Guardrail L
(See Note 2) ~, w
777\7 .‘ — T Face of |
General Guardrail - Midspan Guardrail =
N Splice
(See Note 2) Lacation
o . (Typ.) c 1w o
Length of End Treatment 'LE 53-1%" (TL-3, General}

40-74" (TL-2, Low-Speed)

Y

\- Projected Face of
General Guardrail

_—] Direction of Traffic

APPROACH TERMINAL ASSEMBLY
‘FLARED' SEGMENT - PLAN VIEW

‘LN + 7%
ILEI —
84.3’
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FDOT) Index 400 Guardrail — Plans Content

P —

Taper to Different Guardrail Offset Example:

Begin Taper

Begin GR., 100+28.1 End GR.,
TL-3 Apprh. 50.00" LT. TL-3 Flared
Trans. Hazard Terminal
100+00 End Taper 110+00
50.00" LT. 100+58.1 56.00' LT.

52.00" LT.

<4

 What is the likely offset difference between the shoulder line and
the Face of Guardrail?

2 feet per PPM
 What is the approximate Taper Rate shown here?
1:15

. Usin% the Design Standard drawing for approach transitions, where
did this Taper shown begin? (See Next Page)...
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Taper to Different Guardrail Offset Example:

PPM Figure 4.4.12:

Edge Of Traveled Way

Guardrail Face in relation to
Shoulder Line....

LATERAL OFF5ET™

Y

A

*LATERAL OFFSET:
1. SHOULDER WIDTH PLUS 2

|
2. 12" MAX. FOR SHOULDERS = 10 i
3.8 MIN, FOR MEDIAN SHOULDERS = 6'

/]

WITHOUT SHOULDER GUTTER

Where does Taper to Guardrail Offset above begin?

Rigid Barrier

(F-Shape Shown) -

Edge of 2" Misc.
Asphalt Pavt

Sidewalk

—(Optional)

= “LCI —lﬁ-ﬁf'_“?
|

L

]

| Taper lo Gua

/" MIN.

rdrail Offset Per the Plans

(If Requrred) (5ee Note 1)

Back of Curb
(if App! abie)
(Shoulder

Gutter ShawnJ

}/

TL-3 APPROACH TRANSITION
INSTALLED PLAN

A B|—C ~
Standard Offset Block (Typ.) Additional Offse
/ Post fT/;J) fSee Note 5) — Block (Typ.)
— = A — [ {If Applic abiEJ
X X ) A
— 1 [ K g\ g
[
B — \ I=
- N Face of
L_Rdg[rd Eargier\ E“—':,L,O Bfr”er \— Aligam Curh Section \ Guardrail | 94" Curb Tr }
nd Transition
L (See Note 4) - | ‘
L \\E rb Lip N _—
Co Ja nt Taper
A B C D o)‘Cum e vans. Option)
rsnouider Gutter Shown)
(See Note 3)

(about 28.1 feet from Begin/End Guardrail Sta. using
Elevation View... or just add standard panel lengths)

— SR

b Lip (If Applicable)

[ (Sh ufdcr Gutter Shown)

End Trans.

of Curb
£

_—"] Direction o

F Traffic
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Index 400 Guardrail — Plans Content

Miscellaneous Guardrail Layout Examples (from IDS):

End GR.,
Begin GR., TL-3 Flared
Type II Anchor. Hazard Terminal
100+00 101+25
44.00" LT. \ /S 48.00° LT
Begin GR.,
TL-3 Flared Begin GR., <=
Terminal T'ype II Anchor. " End GR.,
99+00 100+00 / . TL-3 Flared
8.00' RT. \_:2.00' LT, /@ Terminal
L Hazard End GR., 101+25
""" fbebedmnty Ty pe [] Anchor. 300 LT,
100+25
—> 12.00' RT.
Begin GR., N
TL-3 Flared — awgwy—rer—t-t o © 1 e End GR.,
Terminal /r 7\7']/109 Il Anchor.
99+00 100+25
48.00" RT. 44.00" RT.

Hazard

TYPICAL HAZARD SHIELDING EXAMPLE:
ROADSIDE AND MEDIAN
(‘LON" Program Part 'A’)
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Index 400 Guardrail — Plans Content

Miscellaneous Guardrail Layout Examples (from IDS):

Begin GR., End GR.,
TL-3 .F.‘ared Hazard TL-3 .F!ared
Terminal Terminal
100+00 101+87.5
26.00" LT. \‘ / 26.00" LT
Begin GR., End GR.,
TL-3 Flared TL-3 Flared
Terminal Hazard Terminal
100+00 101+87.5
26.00" RT. 26.00" RT.

TYPICAL HAZARD SHIELDING EXAMPLE:
2-LANE, 2-WAY ROAD; HAZARD WITHIN
OPPOSING LANE CLEAR ZONE
('LON' Program Parts 'A'" & 'B')
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Index 400 Guardrail — Plans Content

Miscellaneous Guardrail Layout Examples (from IDS):

Begin GR., End GR,,
TL-3 Apprh. TL-3 Flared
Trans. Terminal
100+00 101+50
: 50.00" LT. '/ 54.00" LT.
BENEE

GR. Slope Guard

Begin GR., .

TL-3 Flared End GR., ?fgénAGR;h

Terminal TL-3 Apprh. - 2 Appra. End GR.,
97+50 Trans. rans. TL-3 Flared

100+00 Terminal
22.00" LT. 101+50

GR. Slope Guard 18.00" LT.

99+00
22.00" RT.

18.00" RT.

Begin GR End GR.,
TL-3 Apprh.

TL-3 IF!a}red Trans.

Termina 9900

97+50

50.00" RT.

BRIDGE RAILING SHIELDING EXAMPLE:
OPPOSING LANE'S CONCRETE RAILING
OUTSIDE OF CLEAR ZONE

54.00" RT.
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FDOT) Index 400 Guardrail — Plans Content

P —

Miscellaneous Guardrail Layout Examples (from IDS):

Begin GR., End GR.,
TL-3 Apprh. TL-3 Flared
End GR., Trans. Terminal
Begin End TL-3 Apprh. 100+00 101+50

Taper Taper Trans.
9/+84.6  98+/1.9 99+00

39.50" LT. 43.50" LT.

5.50' RT.YI,EO’ RT.‘IﬁO‘ RT. \ End GR.
TL-3 Dbl.
Faced Terminal
\ \ \[ ) F ) <3 101+71.8
5.50" LT.

Begin GR.,
TL-3 C.C. B 3 -
97+62.7 /el

End
Taper
101+15.5

5.50" RT. [::> \ \ \ \ 550" LT.

Begin GR.,

Begin GR., End GR., T'L-3 Apprh. Begin
TL-3 Flared TL-3 Apprh. I'rans. Taper
Terminal T'rans. 100+00 100+28.1
97470 99+00 11.50" LT. 11.50" LT.

43.50" RT. 39.50' RT.

BRIDGE RAILING SHIELDING EXAMPLE:
'CROSSOVER GUARDRAIL'; OPPOSING LANE'S
CONCRETE RAILING WITHIN CLEAR ZONE
('LON' Program Part 'C' or 'D')
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Miscellaneous Guardrail Layout Examples (from IDS):

Begin GR., End GR., Begin GR., End GR.,
TL-3 Flared TL-3 Apprh. TL-3 Apprh. TL-3 Flared
Terminal Trans. Trans. Terminal
98+15.7 99+00 100+00 101+50
26.00" LT. \ 22.00" LT. : :22.00’ LT. '/26,00' LT.
<=
—>

Begin GR., End GR., Begin GR., End GR.,
TL-3 Flared TL-3 Apprh. TL-3 Apprh. TL-3 Flared
Terminal Trans. Trans. Terminal
97+50 99+00 100+00 100+84.3
26.00" RT. 22.00" RT. 22.00" RT. 26.00" RT.

BRIDGE RAILING SHIELDING EXAMPLE:
2-WAY, 2-LANE ROAD; CONCRETE RAILING
WITHIN OPPOSING LANES' CLEAR ZONE
(Min. Length Guardrail Shown)
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Guardrail Length of Need v1.0

BEGIN MODULE 4: ‘LON’ Program

GUARDRAIL LENGTH OF NEED v1.0 - ROADSIDE HAZARD SHIELDING:
Roadway Name / Feature:
FPID:
Designer:
PART A: LENGTH OF NEED FOR NEAR LANE
Ly :
_— Approach Face of
© Hazard Sta.
|#
Clear Zone L
Limit or
Back of B X N
Hazard ﬂ\\ Hazard — x — Begin/End
P Start LON /" Guardrail
Begin/End ' (Per APL Le 7 Sta.
Guardrail / Drawing) — ' -
Sta. — o~ Approach
~ -3 -/ Terminal
5 Mi (q) (3) (2) (1)
=~ : - R e My —~ Departure
. . " . u . . PR T / Line (Near
~ =5 B il f A R f =
“Trailing i o T Face of } > Lane)
Anchorage - ~ Guardrail -
Edge of |
Traffic Lane /
(Near Lane) - ~




Guardrail Length of Need v1.0

Where is it?...

Office of Design

Office of Design / Design Standards / Design Standards Revisions FY 2016-17 FDOTI 5
— .

Design Standards Revisions FY 2016-17 FY s = Dosign Standards

n/a = Non Applicable
n/c = No Change

‘ ign Information
. Data .
Revised
Instructions Design| Table Borderless Assoc_lated
index |  Sheets (IDS) |Tools | Cell = DGNs | Design
Number Index Title . Bulletin
Library
(ZIP)
(PDF) (PDF) | (Link) | (ZIP) Termsof | (PDF)
Use
| 400 | 1-22 of 22|Guardrail | IDS-00400 | XLS DGN
| 410 2,10, 16-18 of 25|Concrete Barrier Wall | N/A N/A DGN RDB16-01
|41 | 6 of 10 |Pier Protection Barrier | NIC DGN




Guardrail Length of Need v1.0

I'{4 V/4 H - — Approach Face of
Part A” Drawing: | Marara Sta
Clear Zone . LR
Limit or
Back of X
Hazard \ Hazard ~ _— Begin/End
)0 Start LON e Guardrail
Begin/End (Per APL | Le ¥ Sta.
Guardrail oy Drawing) — )
Sta. —o L Approach
~ 6-3" [ 2) {'” /" Terminal
< -
= ; Min. . ML-_..{,;?){«-:mv‘ ==y _ Departure
&- B8 a e 8 I U NS S Line (Near
“Trailing j o " Face of > Lane)
Anchorage - -~ Guardrail
i
Edge of P
Traffic Lane / rd
(Near Lane) - ~J !
Input: Comment:
irection of Near Lane Traffic or relative stationing calculations
Directi f Near L Traffi f lati joni Iculati
IAADT (Vehicles Per Day)
Design Speed (MPH)
IApproach Face of Hazard Station enter as total feet (do not input a plus sign)

Length of Hazard, Ly (Ft.)

the lesser distance from the 'Edge of Traffic Lane' to the 'Clear

Lateral Area Concern, La (Ft.) Vone Limit' or 'Back of Hazard'

the typical guardrail offset from the 'Edge of Traffic Lane,' near

Lateral Offset of Guardrail, Lo (Ft.) the 'Hazard' location (outside of flare)

"Gating" Terminals typically have a 'Start LON' at Post 3 or Post
4, per the APL Drawings. For "Non-Gating" Terminals, the 'Start
Length of Gating, Lg (Ft.) LON'is at 'Post 1' (Lg =0).

NOTE: The flare rate effect on Lg, assumed parallel to the
roadway, is negligible and may be omitted.

4 Ft. Max. per Index 400 detail, measured offset at Post(1);

Terminal Flare @ Post(1) (Ft.) enter zero for "Parallel" Terminals

default value is acceptable at 35'-0", but this may be refined per

Flare Taper Length (Ft.) specific APL drawing (Input used to calculate 'Y')




L k k

L L

Back of

Hazard End GR

100+00 S

380 LT Terminal
(3) . LT

T

7
¢ Roadway -

—
L~

TYPICAL HAZARD SHIELDING EXAMPLE:
2-LANE, 2-WAY ROAD;
('LON" Program Part 'A’)

Program Inputs:
Direction Traffic= WB
Length of Hazard, L=

35

Program Outputs:

Y =

12.6

Given:

Design Speed = 55 mph
AADT = 5000 veh/day
Clear Zone = 30 feet
(PPM Table 4.2.1)

Flare = 4 feet

Terminal Type = Gating

Lateral Area of Concern, L,
Approach Face of Hazard Sta. =
Original Guardrail Offset, L, =

Length of Gating, Lg =

26

100+00

10

12.5

Runout Length, Lg =

Length of Need, X =

Unadjusted Begin/End GR. Sta. =
101+26.1

220
113.6

Flare@Post 1= 4

Type Il Trailing Anchorage Applicable? Why?



Guardrail Length of Need v1.0

— Approach Face of

“” ” H o "~ Hazard Sta.
Part B” Drawing: Ly S
Start LON
(Per APL Hazard
Begin/End  Drawing) ~ X ~
Clear Zone Limit Guardg?g Le 5 .
Far L - - “ Departure
(Far Lane) Ry ~ / Lr'n% (Near Lane)

c p i (See Part A)

econdar 3) (4

Approach _,{r,h” {n2) (L)-'/(E) ] %L_ i B B ] A LN

TermmV i
L4
-
Edge of o )
\_ Departure >\ Ttraffic Lane / 7
Line (Far Lane) (Near Lane) -~ “‘nl—/
. \.‘_ ¢ 2-Lane Edge of f
’—' > 2-Way Traffic Lane |
L Roadway (Far Lane) ~
Input: Comment:
. Is this a 2-lane, 2-way road with the Hazard in the Far Lane's
PART B Required? Y/N ne, S -
(U | t Needed) | Clear Zone limit? If "No" Part B will be excluded from the
serinput Neede (Togg e) placement calculation output below.

Lateral Area Concern, L, (Ft.)

the lesser distance from the 'Edge of Traffic Lane' (Far Lane)

to the 'Clear Zone Limit' or 'Back of Hazard'

Lateral Offset of Guardrail, Lo (Ft.)

the typical guardrail offset from the 'Edge of Traffic Lane'
(Far Lane), near the 'Hazard' location (outside of flare)

Length of Gating, Lg (Ft.)

per the APL Drawings, "Gating" Terminals typically have a
'Start LON' at Post 3 or Post 4. For "Non-Gating" Terminals,
the Start LON is at 'Post 1' (Lg =0).

NOTE: The flare rate effect on L,, assumed parallel to the
roadway, is negligible and may be omitted.

Terminal Flare @ Post(1) (Ft.)

4 Ft. Max. per Index 400 detail; measured to Post(1); enter
zero for 'Parallel' Terminals

Flare Taper Length (Ft.)

default value is acceptable at 35'-0", but this may be refined

per specific APL drawing (Input used to calculate 'Y’)




FDOT\) Guardrail Length of Need v1.0

P —

Part B — Example (Far Lane):

Begin GR., f;ggfgg .
:%% Terminal ﬁiﬁ /W. Given:
- Design Speed = 55 mph
LT 3, ., A AADT = 5000 veh/day
S Clear Zone = 30 feet
o < (PPM Table 4.2.1)
¢ Roadway - N —> Flare = 0 feet (for example)

Terminal Type = Gating

TYPICAL HAZARD SHIELDING EXAMPLE:
2-LANE, 2-WAY ROAD; HAZARD WITHIN
OPPOSING LANE CLEAR ZONE
('LON' Program Parts 'A" & 'B')

Program Inputs: Program Qutputs:

Part B Required? = (Y / N) Toggle Y= 22

Lateral Area of Concern, L,= 30 Face of Hazard (Far Lane) Sta. = 99+65
Original Guardrail Offset, Ly=__ 22 Runout Length, Lg = 220

Length of Gating, Lg = 12.5 Length of Need, X= 58.7
Flare@Post1 0 Unadjusted Begin/End GR. Stat. =

98+93.8




Guardrail Length of Need v1.0

Part A & B — Result Summary Back of

Begin GR., Hazard End GR.,
TL-3 Parallel 25 /M TL-3 _Fn’afred
Terminal - -/ 38.0 LT. ?g?r:g‘;%
98+91.2 , '
\ // (3) 26.0 LT.
22.0 LT. ‘___(31(,.//” .
o l;)
S <D
¢ Roadway S N —>

TYPICAL HAZARD SHIELDING EXAMPLE:

Adjusted to 2-LANE, 2-WAY ROAD; HAZARD WITHIN
N t 67-3” OPPOSING LANE CLEAR ZONE
earest o6 -5 ... ('LON' Program Parts 'A' & 'B')
DESIGN OUTPUT SUMMARY: GUARDRAIL ROADSIDE HAZARD SHIELDING
Limit: Output:
Adjusted Begin/End Guardrail Sta.
@ PRIMARY Approach Terminal > 101+28.7
(From Part A) ) o
Guardrail Offset from Nearest Edge of Traffic Lane (Ft.) : 14.0 C:j:g;::;;ZT:::;:S::t:::;:;:i'
Adjusted Begin/End Guardrail Sta. the guardrail with the Begin/End
@ Trailing AHCHOFET;E (Type 1) = N.A. Guardrail stations placed outside
(From Part A, If Applicable) of the stationing limits shown
Guardrail Offset from Nearest Edge of Traffic Lane (Ft.) : N.A. here. Use CADD measurement to
Adjusted Begin/End Guardrail Sta. bring rheﬁ:nm’ gumlfdrj}.l'a’ length to
@ SECONDARY Approach Terminal < 98+91.2 a multiple of 6-3" panels.
(From Part B, If Applicable) =

Guardrail Offset from Nearest Edge of Traffic Lane (Ft.) : 10.0




FDOT

Guardrail Length of Need v1.0

Begin/End Rigid Xs
Barrier 5ta. —

l.w— Start LON per
APL Dwg.

“Part D”
. Ly, .. Begin/End Lps
Drawing: 7

Begin/End Taper Sta. — .|

Guardrail Sta. —a,

Edge of Near
Traffic Lane ™~

<

i [¢)
e &) . Le /
wusw I I Departure
5 Approach  Line
g.'gld' (4) (3) (2) (1) Terminal
arrier
I~ Begin/End
S Guardrail Sta.
Hazard - | Ly
Edge of Far /
Traffic Lane
Input: Comment:

Direction of Near Lane Traffic
AADT (Vehicles Per Day)

Design Speed (MPH)

for relative stationing calculations

Begin/End Rigid Barrier Sta.
(@ guardrail connecting location)

enter as total feet (do not input a plus sign); located at the end
of the 'Rigid Barrier' (not the Begin/End Guardrail Sta.)

Lateral Offset of Guardrail, Lo (Ft.)

the starting guardrail offset from the 'Edge of Near Traffic Lane'
at the location where the guardrail connects to the 'Rigid
Barrier' (determined by the designer)

Lateral Area Concern, L, (Ft.)

the lateral distance from the 'Edge of Near Traffic Lane' to the
far edge of the opposing 'Rigid Barrier' (i.e. Concrete Traffic
Railing) across the median

Parallel Approach Trans. Length, Lp; (Ft.)

the length of the guardrail Approach Transition Connection prior
to the start of the taper; per Index 400 options,

TL-3=27.5Ft. and TL-2=18.2 Ft.

Note: This is measured from the end of the 'Rigid Barrier' (not
the 'Begin/End Guardrail Sta.")

Parallel Approach Terminal Length, Lp, (Ft.)

the length of the parallel segment required for the Approach
Terminal, just beyond the taper; Per Index 400, TL-3 = 56.3 Ft.

Length of Gating, Lg (Ft.)

"Gating" Terminals typically have a 'Start LON' at Post 3 or Post
4, per the APL Drawings. For "Non-Gating" Terminals, the 'Start
LON'is at 'Post 1' (L =0).

Taper Rate of Crossover, 1:TR (Ft.)

the linear taper rate for the Median Crossover Segment; 1:10 for
Design Speeds < 45 MPH and 1:15 for Design Speeds > 45 MPH.

Rigid Barrier Skew, S (Ft.)

the longitudinal "skew" distance between the guardrail's
connecting Rigid Barrier end and the "Hazard" Rigid Barrier end
(across the median). For the direction opposite the drawing
dimension, use a negative value.




Guardrail Length of Need v1.0

Part D — Example - Median Crossover with Terminal:

Begin GR.,
TL-3 Apprh.  Begin End
Trans. Taper Taper
L .. 100+00.0 ot N 1 .
:%% \ 1100 LT . ST G"(en'
\ — Design Speed = 65 mph
. | 7 AADT = 10,000 veh/day
T T fnaer Clear Zone = 36 feet
N % Faced Terminal  (PPM Table 4.2.1)
\ /;/iggorgjr;f:oss Median) — _—L]'_' Terminal Type = Gatlng
\

BRIDGE RAILING SHIELDING EXAMPLE:
'CROSSOVER GUARDRAIL'; OPPOSING LANE'S
CONCRETE RAILING WITHIN CLEAR ZONE

(LON' Program Part 'D') Program Inputs (Cont’d):

Lateral Area of Concern, L,=_ 32
Program Inputs: Parallel Lengthl, Ly, = 27.5
Direction Traffic=___ WB Parallel Length 2, Ly, = 56.3
AADT = 10,000 Length of Gating, L = 12.5
Rigid Barrier Sta.=___100+00.6 Taper Rate, 1:TR = 15

Original Offset, Ly= 10 Bridge Skew, S = 8
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Guardrail Length of Need v1.0

Part D — Example - Median Crossover with Terminal:

|

BRbEEL
1

Begin GR.,

TL-3 Apprh. Begin End
Trans. Taper Taper
100+00.0 100+28.1 101+27.9
11.0' LT. 11.0 LT. 4.3 LT.

Given:

Design Speed = 65 mph

|

/

/.

FEEEEE E L F F §$

=
% ”
\

End GR.

AADT = 10,000 veh/day
Clear Zone = 36 feet

Y TL-3 Dbl.
Faced Terminal  (PPM Table 4.2.1)
Rigid Barrier 101+84.1 . _ .
(Hazard Across Medion) 4.3 LT. Terminal Type - Gatmg

B

e

|

PART D: OUTPUT SUMMARY:

End Treatment Offset, Y (Ft.) 16.7
Runout Length, L; (Ft.) 330
Length of Need, X; (Ft.) 171.0
Begin/End Guardrail Sta.

@ Connection to Rigid Barrier 1 .
Offset from Edge of Near Traffic Lane (Ft.) 10.0
Begin/End Taper Sta. 100+28.1
Offset from Edge of Near Traffic Lane (Ft.) 10.0
Begin/End Taper Sta. 101+27.9
Offset from Edge of Near Traffic Lane (Ft.) 16.7
Begin/End Guardrail Sta.

@ Post (1) 101+84.1
Offset from Edge of Near Traffic Lane (Ft.) 16.7

The outputs assume stationing is linear and are adjusted to
bring tapered segment panel lengths to a multiple of 6™-3".

The stations provided here may be used directly in the
Plans, assuming that roadway curvature does not cause a
discrepancy of more than 3-0" between the these output
stations and the actual guardrail panel slot/post locations

(Tolerance per Specification Section 536).

If adjustments for curvature are required to bring the
stationing closer to the actual panel slot and post locations,
use Ly and L s5, adjusted for curvature, and add additional

length to the taper segment as needed.




Design Standards Index 400 - Guardrail

For all future FDOT Roadway Design Training,
sign up to receive notification e-mails at...
http://www.dot.state.fl.us/projectmanagement
office/ContactDatabase.shtm

(Google “FDOT Contact Mailer”)

Production Support

i

Production Support / Contact Database ad
Contact Management/E-Updates and Contact Mailer bt DT

S

The Contact Management System/E-Updates is a "self service" area where FDOT, Consultants and others can register for
information pertinent to their jobs. This replaces several smaller contact databases that are maintained by individual offices.
User-ids are the email address one registers with and the passwords are set by the individuals when registering. The
passwords never expire.

11
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Design Standards Index 400 - Guardrail

THANK YOU!

QUESTIONS?

For more information:
richard.stepp@dot.state.fl.us
derwood.sheppard@dot.state.fl.us
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GUARDRAIL LENGTH OF NEED v1.0 -

“Paper Program”

FDOT Guardrail Training Supplement



GUARDRAIL LENGTH OF NEED v1.0 - ROADSIDE HAZARD SHIELDING:

Roadway Name / Feature:

FPID:
Designer:
PART A: LENGTH OF NEED FOR NEAR LANE
Ly
~—w= _— Approach Face of
e Hazard Sta,
g L
Clear Zone R
Limit or
Back of X
Hazard \ Hazard —| — Begin/End
\’S// Start LON .~ Guardrail
Begin/End ey (Per APL - L _.;’ Sta.
Guardrail " Drawing) —u
Sta. — L — Approach
~6-3 (2) 1)/ Terminal
=< | . - — 3 i
) ; Min. : g (4)...__;‘} _ Cimmpen = 53 LD_epa(rnt{ure
—f B |, N . . . 8 8 ' mne ear
*Trailing /7 o % Face of /,J S Lane)
Anchorage = Guardrail -
Edge of
Traffic Lane / |
(Near Lane) =
Input: Comment:
Direction of Near Lane Traffic Westbound for relative stationing calculations
AADT (Vehicles Per Day)
Design Speed (MPH)
Approach Face of Hazard Station enter as total feet (do not input a plus sign)
Length of Hazard, L (Ft.)
Lateral Area Concern, L, (Ft.) the les_se:i c?’/stzince from the Eldge of Traffic Lane' to the 'Clear
Zone Limit' or 'Back of Hazard
Lateral Offset of Guardrail, Lo (Ft.) the fyp/cal gluardrfwl offsetfram the 'Edge of Traffic Lane,' near
the 'Hazard' location (outside of flare)
"Gating" Terminals typically have a 'Start LON' at Post 3 or Post
4, per the APL Drawings. For "Non-Gating" Terminals, the 'Start
Length of Gating, Lg (Ft.) 12.5 LON'is at 'Post 1' (L ¢ =0).
NOTE: The flare rate effect on L 5 assumed parallel to the
roadway, is negligible and may be omitted.
4 Ft. Max. Index 400 detail, d t at Post(1);
Terminal Flare @ Post(1) (Ft.) 4 ax per”n & . € a{ measured offset at Post(1),
enter zero for "Parallel" Terminals
default value is acceptable at 35'-0", but this may be refined
Flare's T: L h (Ft. 35
are’s Taper Length (Ft.) per specific APL drawing (Input used to calculate 'Y’)
Output:

End Treatment Offset, Y (Ft.)

Runout Length, L, (Ft.)

Length of Need, X (Ft.)

L,-Y

X AASHTO RDG (5-3)

Unadjusted Begin/End Guardrail Sta.
@ Primary Approach Terminal

Rl

Unadjusted Begin/End Guardrail Sta.
@ Trailing Anchorage (If Applicable)

* NOTE: If the Trailing Anchorage shown herein is in the
Clear Zone of an opposing Traffic Lane, use an Approach

Terminal in its place.

3/9/2016

Guardrail-LON v1.02-Paper ProgramRoadside Hazard

Page 1of 1



PART B: LENGTH OF NEED FOR FAR LANE - OPPOSING DIRECTION (IF APPLICABLE)
(‘Part A' Extension, If Required For 2-Lane, 2-Way Road with Hazard in Far Lane's Clear Zone)

rad

— Approach Face of
Hazard 5ta.

- Ls o (Far Lane)
Start LON S
(Per APL g i
Begin/End Drawing) "~ X Pt ;
Clear Zone Limit Guardrail L (
(Far Lane) —. Sta. —__| G S| - Departure
. " s Line (Near Lane)
e g f £ (See Part A)
econdar 3 4
A,{JD roach : { 1 )___(2‘1 (7:)____,-( a ) [l f _J{_l_ [} [0} B ;] Al
Terrmr?‘iif”;// ]
<
— Edge of f o
.~ dge o ]
R Departure Traffic Lane / -~
Line (Far Lane) (Near Lane) —
T T TN ¢ >lane  _ Edgeor f
g_ﬁ,;‘f”e Traffic Lane /
Roadway (Far Lane) —
Input: Comment:
PART B Required? Is this a 2-Ia'ne,_ Z-W?y rﬁad with the Hazard in the Far Lane's
No Clear Zone limit? If "No" Part B will be excluded from the
(User Input Needed) .
placement calculation output below.
Lateral Area Concern, L, (Ft.) the lesser d/sranc'e :from the 'Edge of Traffic Lane' (Far Lane) to
the 'Clear Zone Limit' or 'Back of Hazard'
Lateral Offset of Guardrail, L (Ft.) the typical guardrail offsetfrgm the que of Traffic Lane' (Far
Lane), near the 'Hazard' location (outside of flare)
per the APL Drawings, "Gating" Terminals typically have a
‘Start LON' at Post 3 or Post 4. For "Non-Gating" Terminals, the
Length of Gating, L (Ft.) 12.5 Start LON is at 'Post 1' (L ¢ =0).
NOTE: The flare rate effect on L ,, assumed parallel to the
roadway, is negligible and may be omitted.
4 Ft. Max. Index 400 detail; d to Post(1); t
Terminal Flare @ Post(1) (Ft.) a a),( per n, ex ( etail; measured to Post(1); enter
zero for 'Parallel' Terminals
Flare's Taper Length (Ft.) o default \{a/ue is accep?ab/e at 35'-0", but this may’ b’e refined
per specific APL drawing (Input used to calculate 'Y')
Output:
End Treatment Offset, Y (Ft.) N.A.
Direction of Far Lane Traffic N.A.
Approach Face of Hazard Station (Far
N.A.
Lane)
Runout Length, L; (Ft.) N.A. L Y
4=
Length of Need, X (Ft.) N.A. = — AASHTO RDG (5-3)
Unadjusted Begin/End Guardrail Sta. A LA /LR
@ Secondary Approach Terminal o

DESIGN OUTPUT SUMMARY: GUARDRAIL ROADSIDE HAZARD SHIELDING

Limit: Output:
Adjusted Begin/End Guardrail Sta.
@ PRIMARY Approach Terminal 2
(From Part A)
- ~ Outputs assume linear stationing:

Guardrail Offset from Nearest Edge of Traffic Lane (Ft.) : To adjust for curvature, lengthen the
Adjusted Begin/End Guardrail Sta. guardrail with the Begin/End
@ Trailing Anchorage (Type I1) S Guardrail stations placed outside of
(From Part A, If Applicable) the stationing limits shown here. Use

Guardrail Offset from Nearest Edge of Traffic Lane (Ft.) : CADD measurement to bring the
Adjusted Begin/End Guardrail Sta. final guardrail length to a multiple of
@ SECONDARY Approach Terminal - 6-3" panels.
(From Part B, If Applicable)

Guardrail Offset from Nearest Edge of Traffic Lane (Ft.) :

3/9/2016 Guardrail-LON v1.02-Paper ProgramRoadside Hazard Page 1of 1



GUARDRAIL LENGTH OF NEED v1.0 - BRIDGE CONCRETE RAILING SHIELDING

Roadway Name / Feature:
FPID:

Designer:

PART C: CROSSOVER GUARDRAIL WITH 'CRASH CUSHION' -
SHIELDING CONCRETE RAILING ACROSS MEDIAN (WITHIN CLEAR ZONE)

Begin/End Rigid Xs | . Start LON per
Barrier 5ta. —| APL Dwg.
Begin/End Ler = f:gé:lz'gp: _— Le, Lo Edge of Near 1
Guardrail Sta. — 7 Traffic Lane Bt ]
] 5t
-'Ll =TT “‘:-J; L r— L}I ~ Departure
= |.—., 10 — 3#55'_'.':;”'!' i i C Ewe ; : Line
= “ Rigid r TR (10 ) C.f Crash Cushion

.= ‘_ i

~— Begin/End
Guardrail Sta.

Edge of Far
Traffic Lane

Input: Comment:
Direction of Near Lane Traffic Westbound for relative stationing calculations
AADT (Vehicles Per Day)
Design Speed (MPH)
Begin/End Rigid Barrier Sta. enter as total feet (do not input a plus sign); located at the end of
(@ guardrail connecting location) the 'Rigid Barrier' (not the Begin/End Guardrail Sta.)
the starting guardrail offset from the 'Edge of Near Traffic Lane' at
Lateral Offset of Guardrail, Lo (Ft.) the location where the guardrail connects to the 'Rigid Barrier'
(determined by the designer)
the lateral distance from the 'Edge of Near Traffic Lane' to the far
Lateral Area Concern, L, (Ft.) edge of the opposing 'Rigid Barrier' (i.e. Concrete Traffic Railing)
across the median
the length of the guardrail Approach Transition Connection prior
to the start of the taper; per Index 400 options,
Parallel Approach Trans. Length, Lp; (Ft.) 27.5 TL-3=27.5 Ft. and TL-2=18.2 Ft.
Note: This is measured from the end of the 'Rigid Barrier' (not the
'Begin/End Guardrail Sta.')
the length of the parallel segment required for Guardrail
Parallel C.C. Segment Length, Ly, (Ft.) 21.9 Transition, just beyond the taper. This is the length between Post
(1) and Post (10) per Index 430, 21.9 Ft.
Design Length of Crash Cushion, Ly (Ft.) Fhe Iengt'h between Post (1) and the 'Start LON_’ (or Departure Line
intersection) per the manufacturer's APL Drawing
Taper Rate of Crossover, 1:TR (Ft.) 15 the linear taper rate for the Median Crossover Segment; 1:10 for

Design Speeds < 45 MPH and 1:15 for Design Speeds > 45 MPH.

Rigid Barrier Skew, S (Ft.)

the longitudinal "skew" distance between the guardrail's
connecting Rigid Barrier end and the 'Hazard' Rigid Barrier end
(across the median). For the direction opposite the drawing
dimension, use a negative value.

PART C: OUTPUT SUMMARY:

End Treatment Offset, Y (Ft.)

Runout Length, Ly (Ft.)

Length of Need, X; (Ft.)

The outputs assume stationing is linear and are adjusted to bring
tapered segment panel lengths to a multiple of 6'-3".

Begin/End Guardrail Sta.
@ Connection to Rigid Barrier

The output stations may be used directly in the Plans, assuming

Offset from Edge of Near Traffic Lane (Ft.)

that roadway curvature does not cause a discrepancy of more

Begin/End Taper Sta.

than 3'-0" between the these output stations and the actual
guardrail panel slot & post locations (Tolerance per Specification

Offset from Edge of Near Traffic Lane (Ft.)

Section 536).

Begin/End Taper Sta.

If adjustments for curvature are required to bring the stationing
closer to the actual panel slot & post locations, use Lp;, Lp,, and

Offset from Edge of Near Traffic Lane (Ft.)

Begin/End Guardrail Sta.
@ Connection Post (1)

L p, adjusted for curvature, and add additional length to the taper
segment as needed.

Offset from Edge of Near Traffic Lane (Ft.)

2/18/2016

Guardrail-LONBridge Approach with C.C.
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GUARDRAIL LENGTH OF NEED v1.01 - BRIDGE CONCRETE RAILING SHIELDING

Roadway Name / Feature:

FPID:

Designer:

PART D: CROSSOVER GUARDRAIL WITH 'APPROACH TERMINAL' -
SHIELDING CONCRETE RAILING ACROSS MEDIAN (WITHIN CLEAR ZONE)

Begin/End Rigid -
Barrier 5ta. —

Begin/End "
Guardrail Sta. —

- Begin/End Loz
Taper Sta. —-_\‘-'

Xs

*la— Start LON per
APL Dwg.

-— Edge of Near
| ‘ Traffic Lane "\\

= — Approach
(4) (3) (2) (1) Terminal
~— Begin/End

~ Departure
Line

La Guardrail Sta.

Edge of Far

Traffic Lane ~

Input: comment:
Direction of Near Lane Traffic Westbound for relative stationing calculations
AADT (Vehicles Per Day)
Design Speed (MPH)
Begin/End Rigid Barrier Sta. enter as total feet (do not input a plus sign); located at the end of
(@ guardrail connecting location) the 'Rigid Barrier' (not the Begin/End Guardrail Sta.)
the starting guardrail offset from the 'Edge of Near Traffic Lane' at
Lateral Offset of Guardrail, Lo (Ft.) the location where the guardrail connects to the 'Rigid Barrier'
(determined by the designer)
the lateral distance from the 'Edge of Near Traffic Lane' to the far
Lateral Area Concern, L, (Ft.) edge of the opposing 'Rigid Barrier' (i.e. Concrete Traffic Railing)
across the median
the length of the guardrail Approach Transition Connection prior
to the start of the taper; per Index 400 options,
Parallel Approach Trans. Length, Lp; (Ft.) 27.5 TL-3=27.5 Ft. and TL-2=18.2 Ft.
Note: This is measured from the end of the 'Rigid Barrier' (not the
'Begin/End Guardrail Sta.')
Parallel Approach Terminal Length, Ly, (Ft.) 56.3 the Ie‘ngth.af the parallel segment required for the Approach
Terminal, just beyond the taper; Per Index 400, TL-3 = 56.3 Ft.
"Gating" Terminals typically have a 'Start LON' at Post 3 or Post 4,
Length of Gating, Lg (Ft.) 12.5 per the APL Drawings. For "Non-Gating" Terminals, the 'Start LON'
is at 'Post 1' (L ; =0).
Taper Rate of Crossover, 1:TR (Ft.) 05 the linear taper rate for the Median Crossover Segment; 1:10 for

Design Speeds < 45 MPH and 1:15 for Design Speeds > 45 MPH.

Rigid Barrier Skew, S (Ft.)

the longitudinal "skew" distance between the guardrail's
connecting Rigid Barrier end and the "Hazard" Rigid Barrier end
(across the median). For the direction opposite the drawing
dimension, use a negative value.

PART D: OUTPUT SUMMARY

End Treatment Offset, Y (Ft.)

Runout Length, Ly (Ft.)

The outputs assume stationing is linear and are adjusted to bring

Length of Need, X; (Ft.)

tapered segment panel lengths to a multiple of 6'-3".

Begin/End Guardrail Sta.
@ Connection to Rigid Barrier

The stations provided here may be used directly in the Plans,

Offset from Edge of Near Traffic Lane (Ft.)

Begin/End Taper Sta.

Offset from Edge of Near Traffic Lane (Ft.)

Begin/End Taper Sta.

Offset from Edge of Near Traffic Lane (Ft.)

Begin/End Guardrail Sta.
@ Post (1)

Offset from Edge of Near Traffic Lane (Ft.)

assuming that roadway curvature does not cause a discrepancy of
more than 3'-0" between the these output stations and the actual
guardrail panel slot/post locations (Tolerance per Specification
Section 536).

If adjustments for curvature are required to bring the stationing
closer to the actual panel slot and post locations, use Lp; and L p,,
adjusted for curvature, and add additional length to the taper
segment as needed.

3/1/2016

Guardrail-LONBridge Approach with Terminal
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Length of Need v1.0 - Supplement

DESIGN TOOL PARTSCor D — From Index 400
How to find variable LP1: Sheet 13 (Sheet 14 Similar)

Taper Begins
Here per
Begin/End Begin/End Rigid P I a n VieW. e __—| Direction of Traffic

Guardrail Sta. \_I Barrier 5ta
¢ Splice 'LA' Length of Approach Transition = 30°-73%" (TL-3)
; S ———— e
Rectangular Washer
(Ox}c‘f PJ?SJRIJ;CJ 12'-6" Thrie-Beam Pane! (Nested) .. 6'-3" Thrie-Beam Transition Panel _ 12-6" W-Beam Panel (Nested) General Guardrail
Rigid Barrier [Ty ( eqd.) \ (12 Gauge) (16 Gauge) 112 Gauge) Or Approach
(F-Shape Shawn} ° Thrie-team 2| 111 ¢ Button=Head Boits Thrie-Beam Offset Block W=Beam Terminal Assembly
Terminal {Past Mount) (Typ.) With 1'-6" Height (Typ.} Offset Block (Per the Plans)
| Connector \ f ! (ryp.t (See Note 5) Typ.)
.' = R T S— NS N + =5 ‘ ‘ &
L &= T == = == = = t i — i
- s @ T I T L I T = T T = L
T o o i i = i T === i
= T : = T T = T = — =
: - e = i = - r\'ﬂ I_'.’_| r“."_‘ [ Constant Slope || |
i i s i Begin Trans. \ v En
i | - (o i rrans. opcon || |- ena reans
— aE o T < ———— M/ (see nate 3) " of Curb
P =T ! T oo T — 11 [
- " a8 x 16" - "Ll_lf_ Splice Holes . v i _____________________I________:_l_:_________________:\_:___l___________JLE_f’
Hex-Head Bolts & %' 8 x 1" v N i Vo " V
(Typ.) (5 Regd.) Button-Head e o e e : Curb Lip and/or e
(See Sheet 15) Bolts (Typ) 1| v I v Vo Finish Grade Elevation || |
e e o e o L b (varies by £nd L
R H I H L i [ Transition Option} ch
i Vi A i v A v (See Note 3) v
Standard Post (Typ) —= 111 HE :‘: :‘: ‘ :‘: :‘ H :‘ i
v . e - v e . e
v P N i | N Vi Vi
Post Spacing | 55p. @ I'-6% | 4 5p. @ 3-11" | 2 5p. @ 6-3" ‘
1 1 1 1

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

TL-3: LA’ =30"-7%" TL-2: LA" = 21'-3%”

Lp; = ‘LA’ =% Panel = Lpy = ‘LA’ =% Panel =

Lpy = (30°-7%") — (%4)(12’-6”) = Lpy =(21°-3%4") — (%4)(12°-6") =
Lp; =27.5 Lp; = 18.2'




DESIGN TOOL PART C, CRASH CUSHIONS —  from Index 430...
How to find variables L;, and L;:

5 Spaces @ I=1l5" CC G6'-3" to Next Post
J X,

CRASH CUSHION

&'-3" W-Thrie Beam Transition Fanel
T 1

12-6" Thrie-Beam Panel (Neste

anufacturer ‘s Transition
es (See APL for Det

Foundation Pad el
/ Vari

PERMANENT CRASH CUSHION

“\_\__ Beginning OF
Length OF Need

“Location Station” is Begin/End
Guardrail length measurement point

L,, is the distance between Post(1)
and Post(10).

The “Taper” Begins at Post (10).
Ly, = 21’-10%"

L, is the Crash Cushion’s Design
Length per the chosen APL Drawing.
This is the distance from Post(1) to
manufacturer’s Begin Length of Need
point (outside of the Guardrail length
measurement).



DESIGN TOOL PART C, CRASH CUSHIONS - How to find Lp:

3 Spaces at
18 3/4" = 56 1/4' -

From APL Drawing...

Note: For Low Speed Facdilities with Workzone Speed of
For High Speed Facilities with Workzone Speed of = 50 mph Use a TL-3 System

mph Use a TL-2 System

| ! Unit Length
| T =
T s ] F s e —=pr— - -i .
e S SO v O = 2 jimmr il ey B (R _ IR Uit
5 n : o el i width
.ﬁ.ﬂ\._.L_'_"_j_--; e — - - 3]
Post (1) on Acpacent Trafme - N,
Standard - hesign Lengh>
Begin | f—- e = - o
Guardrail R oo e — s 33"
Measurement ! || el |
(to left) |
?2£' UNIT ELEVATION Be i n ( LO N )
~=——Manufacturer's Transition 4'-‘ g |
Specifications
Model Unit | Unit |Foundation | Foundationf| Design | Workzone | Test Level
Number Width | Length Wiclth Length Length || Speeds Designation — H
SCI70GM 36" | 164" ag" 180~ 236" | < 45 mph | TEST LEVEL 2 LD - DESIgn Length
SCT100GM a7 | z260” 48" 276" 332" ) > 50 mph | TEST LEVEL 3
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Length of Need v1.0 - Supplement

DESIGN TOOL PART D, APPROACH TERMINAL
How to find variable Lp,:

From Index 400,

Taper Begins Sheet §...
Here. .o Begin/End
Guardrail Sta.
-~ & ¢ Post (1)
Face of Edge of 2" Misc. Wl < N ~ 2" Misc. Asphalt
B Guardrail \ Asphalt Pavt. = ( Pavt. (1:10 Max.)
= f )y T
T L L L n i (47 e (21 (1) |
o "'/‘
B Face of Fdge of 2" Misc. =12 Double Faced “ Impact Head
Guardrail Asphalt Pavt. s Approach Terminal (Flat or
= Rounded)
. General Guardrail (See Note 6)
Double Faced
mihof End Treatment 'LE' 5 53'-1%" (TL-3, General) 10-0"
Tee— ==

Sheet 17...

Begin/End
Taper Sta. s

Taper Segment |

'LE' Length of End Treatment

APPROACH TERMINAL ASSEMBLY
'‘DOUBLE FACED" SEGMENT - PLAN VIEW

Begin/End Double
Faced Guardraifl Sta. —\

-]

(Double Faced)

Match Line

-

End Treatment
(Option 2) —f\J

Double Faced
Approach Terminal

J

‘LE” = 53'-1%"

L,, = ‘LE" + 5 Span =
L, = (53’-1%" ) + (3’
L,, =56’-3"

-134”)
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