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Chapter 1. INTRODUCTION

1.1 PROBLEM STATEMENT

For this project, members of the Roadside Safety Pooled Fund prioritized the investigation
of current practices for installing w-beam guardrail terminals near curbs. While high-speed
roadways are often designed without curbs, State Departments of Transportion (DOTS) are
sometimes required to provide a curb on a high-speed roadway. Currently, there is little guidance
on the effects on the impact performance of w-beam guardrail terminals caused by curbs. Therefore,
the Texas A&M Transportation Institute (TTI) was tasked to review current literature and research
on this topic and then collect information on how the DOTSs are currently handing w-beam guardrail
terminals when they are installed near curbs.

1.2 WORK PLAN

The TTI research team first reviewed previous and on-going research regarding w-beam
guardrail terminals installed near curbs. The TTI research team then developed a survey that
investigated current state practices for installing w-beam guardrail terminals near curbs. This
survey was distributed to state DOT representatives. The survey was approved by the technical
representative of the Roadside Safety Pooled Fund prior to distribution.

The TTI research team compiled the results of the survey and prepared visual
documentation of these results. Lastly, the TTI research team prepared a final research report
documenting the work completed in this project, including the results of the state survey.

1.3 OBJECTIVE

The objective of this project was to compile current practices on installing w-beam
guardrail terminals near curbs.

TR No. 613141-01 1 2020-10-15






Chapter 2. LITERATURE REVIEW AND STATE SURVEY

2.1 LITERATURE REVIEW

The research team first reviewed previous and on-going research projects which were
relevant to installing w-beam guardrail terminals near curbs. The Midwest Roadside Safety
Facility (MwRSF) completed two projects in 2000 and 2001 which evaluated w-beam guardrail
systems installed near curbs. In these projects, the researchers identified that no crash testing on
w-beam guardrail terminals installed near curbs had been completed at that point in time. They
went further to state “all guardrails and guardrail terminals installed over curbs must be crash
tested and shown to meet current impact safety standards in order for its use to be continued on
federal-aid highways” (1,2).

In 2017, researchers at MwWRSF further investigated w-beam guardrail terminals installed
near curbs. The objective of this project was to investigate whether curb placement in advance of
guardrail end terminals degrades barrier performance on high-speed roadways. In this project, the
researchers sent a survey to the members of the Midwest States Pooled Fund Program to
investigate their typical practices regarding w-beam guardrail terminals installed near curbs on
high-speed roadways. This survey provided valuable information for researchers to progress in the
next tasks of the project, such as common w-beam terminals, curb shapes, etc. (3).

MWRSF researchers continued their investigation through computer simulations and
evaluated the results to MASH 2009 evaluation criteria. MWRSF used a previously developed
Midwest Guardrail System (MGS) finite element analysis (FEA) model that was modified to
include a non-proprietary end terminal that was representative of several compression-based end
terminal systems. Two variations of the model were used. Option one consisted of a 27 % in. tall
guardrail with 8 in. blockouts, and option two consisted of a 31 in. tall rail with 12 in. blockouts.
Both variations were 175 ft. long and used the same representative end terminal system (3).

Baseline conditions were established by simulating end terminal impacts on both model
variations without curbs. NCHRP Report 350 and MASH 2009 small car and pickup truck end
terminal tests were simulated, and the results were compared to previous full-scale crash tests to
ensure the end terminal model reasonably represented actual systems. Once the end terminal model
was reasonably validated, the two model variations were simulated with various curb
configurations. The curb configurations consisted of 2-inch., 4-inch, and 6-inch tall vertical and
sloped wedge-shaped curbs in combination with 0-inch, 6-inch, and 6-inch. lateral offsets from the
front face of the guardrail. The curb heights and shapes are shown in Figure 1 (3).

TR No. 613141-01 3 2020-10-15



6-in. Tall Vertical 6-in. Tall Sloped

4-in. Tall Vertical 4-in. Tall Sloped

2-in. Tall Vertical 2-in. Tall Sloped

Figure 1. Curb Heights and Shapes used for Guardrail End Terminal Simulation (3)

The end terminal model was also evaluated when flared at a 1:25 flare rate with a 2-foot
lateral offset. The flared end terminal was evaluated with no curb and with 2-inch., 4-inch, and 6-
inch sloped wedge-shaped curbs with a 0-inch lateral offset from the front face of the guardrail

3).

Overall the researchers found that the presence of curbs had a greater impact on the small
car than the pickup truck. It was found that the pickup truck is minimally affected by the presence
of curbs, while the small car was most affected by the 4 in. and 6 in. tall vertical curbs. The taller
vertical curbs affected small car vehicle yaw, and sloped curbs had minimal effect on vehicle yaw.
The larger, 6-foot. lateral offset between the curb and the face of the guardrail was found to affect
vehicle trajectory and interaction with the impact head. The smaller offsets were found to have
minimal impacts on vehicle trajectory and interaction with the impact head. End terminal flaring
was found to have the most effect on tests with angled impacts (3).

Some computer simulation limitations were recognized and recommended for
improvement in future simulation efforts. Vehicle models used for simulations conducted with
curbs and angled impact trajectories on both flared and tangent end terminal systems were found
to have steering and suspension behavior that was unrealistic. A curb traversal study was
recommended to calibrate steering and suspension of vehicle models. The use of one specific end
terminal model and validation of that model was recommended for future studies. Full-scale crash
tests were also recommended to be part of future research efforts (3).

MwRSF researchers are currently planning the continuation of this research project, which
includes survey, simulation, and full-scale crash testing efforts. The results of the survey will serve
as the basis for computer simulation parameters. LS-DYNA computer simulations will be
conducted to determine performance of energy-absorbing terminals adjacent to curbs with head-
on and angled impacts near end terminals. The simulation effort will also determine critical tests
and impact points for full-scale crash testing. The testing effort will be comprised of both a small
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car and a pickup truck full-scale crash test. These tests will serve to validate the computer
simulation effort and provide guidance for future curb and terminal studies.

2.2 STATE SURVEY

The TTI research team created a state survey which investigated current state practices for
installing w-beam guardrail terminals near curbs. The survey was focused on identifying specific
curb configurations used when installing w-beam guardrail terminals nearby. The survey was built
around a series of core questions that asked respondents about the specific curb details their
respective states use for installing w-beam guardrail terminals near curbs. For example, the
respondent was asked to provide specific curb types and heights that were used near w-beam
guardrail terminals. Additionally, the survey also investigated the prevalence of installing w-beam
guardrail terminals near curbs on low-speed roadways vs. on high-speed roadways. Because curbs
are installed more frequently on low-speed roadways than on high-speed roadways, researchers
initially believed the w-beam guardrail terminals would be installed near curbs more frequently on
the low-speed roadways. Additionally, different curb details may be used by designers on low-
speed roadways than on high-speed roadways. Therefore, the TTI research team included
appropriate questions to ensure the difference between low-speed roadway configurations and
high-speed roadway configurations was captured properly in the survey.

The survey was built upon a series of core questions which repeated themselves based upon
respondent input. One trigger for this loop mechanism was classifying the adjacent roadway as
low-speed, high-speed, or both. If the user selected both low-speed and high-speed adjacent
roadways, the respondent was prompted to answer the core questions with respect to low-speed
roadways, and the questions were repeated for the high-speed condition. The other trigger for
engaging the loop mechanism was the respondent’s input of an additional curb configuration to
their responses. For example, the user could answer the core questions with respect to a 6-inch
sloped curb configuration and then repeat the core question series with respect to an additional 4-
inch vertical curb configuration. This allowed readers to review specific curb configuration details
in the responses to the survey. The list of all responses to the individual survey questions is listed
in Appendix A.

In order to simplify review of the results, the researchers also aggregated the responses into
single data sets corresponding to repeated questions. This will allow readers to review the data
from a much larger scale and gain an understanding of current trends in practice. For example, a
reader may view that 6-inch curbs represented 36% of all low-speed curb configurations submitted
to the survey. The list of these aggregated results can be found in Appendix B.
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Chapter 3. SUMMARY AND CONCLUSIONS

3.1 SUMMARY

The Roadside Safety Pooled Fund members prioritized the investigation of current
practices for installing w-beam guardrail terminals near curbs. Currently, there is little guidance
on the effects on the impact performance of w-beam guardrail terminals caused by curbs.
Therefore, the Texas A&M Transportation Institute (TTI) was tasked to review previous and on-
going research on this topic and then collect information on current state of practice for installing
w-beam guardrail terminals near curbs. Consequently, the objective of this project was to compile
current literature and practices on w-beam guardrail terminals when located near a curb. This was
achieved through a review of previous and on-going research projects and a state survey. The
results of the survey were compiled and documented in this report. Appendix A shows the results
of the survey in a raw format to provide information on specific design configurations. Appendix
B shows the results of the survey in an aggregated format to provide information on current trends
in the practice.

3.2 CONCLUSIONS

Appendix A lists the results of the survey in their raw non-aggregated format in order to
provide readers information on specific design details. Appendix B lists the aggregated results of
the survey to provide readers with current trends in the practice. A few survey results are
highlighted below.

When asked if the respondent’s state installs w-beam guardrail terminals near curbs on
high-speed roadways, low-speed roadways, both, or neither, there was a relatively even split
between low-speed roadways or both. Furthermore, the vast majority of the respondents did install
w-beam guardrail terminals near curbs despite the lack of formal guidance; only approximately
12% of respondents did not install w-beam guardrail terminals near curbs. Therefore, this is a
prevalent situation that state DOTs are encountering. This prevalence combined with the lack of
guidance in the industry warrants further research on this topic. Figure 1 below shows the results
of this question on prevalence in the survey.
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11.76%

41.18%

47.065%

B Low-speed roadways (45 mph and less) [} High-speed roadways (46 mph and greater) @ soth
B neither
Figure 1. State Usage of W-beam Guardrail Terminals near Curbs by Roadway Speed
This need is further reinforced when states responded to questions regarding their desires
for a crashworthy w-beam guardrail terminal with curb applications. Approximately 77% of
respondents desired a crashworthy w-beam guardrail terminal with a curb application for low-
speed roadways. Furthermore, approximately 61% of respondents desired a crashworthy w-beam

guardrail terminal with a curb application for high-speed roadways. Figures 2 and 3 show the
results of these questions in the survey.

23.08%

76.92%

By BPBro

Figure 2. Respondents’ Desire of a Crashworthy W-beam Guardrail Terminal near Curbs
on Low-speed Roadways
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38.46%

61.54%

By Pno

Figure 3. Respondents’ Desire of a Crashworthy W-beam Guardrail Terminal near Curbs
on High-speed Roadways.

Out of the configurations submitted to this survey regarding low-speed roadways, Type B
curbs were used most often, followed by constant sloped curbs. Figure 4 below shows the
breakdown of survey responses for curb type on low-speed roadways. While curb type prevalence
was clear, the design configurations submitted showed a more even split between curb heights.
Curbs with a 6-inch height were most common with approximately 36% of the responses, followed
by 4-inch height with 26% of the responses. Figure 5 below shows the breakdown of survey
responses for curb height on low-speed roadways.
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H Sloped (includes AASHTO Type G and other constant slopes) 26.32%

M Type B42.11%
i Type D 0.00%

H Vertical 5.26%
M Other: 26.32%

100 to 150 mm
[4to6in]

130 mm

‘5:_""" [65in]
(Bin] 50 MM —et—te——o 125 mm [5in.]

R=50t075m 2 in.] /—

[2t03in) /

R =50 mm — 150 mm [6 in.]
-— [2in] 44°
’ —25mm [1ir

Type B

M Less than 4 in. 21.05%

Type D
Figure 4. Curb Type Prevalence in Submitted Configurations for Low-Speed Roadways

H4in. 26.32%

300 mm [12in.]

‘T"\;\‘

100 mm [4 ir
e l

100 mm [4 irﬁ

M6in.36.84%

Type G

M Other: 15.79%

Figure 5. Curb Height Prevalence in Submitted Configurations for Low-Speed Roadways
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Out of the configurations submitted to this survey regarding high-speed roadways,
constant slope curbs were used most often, followed by Type B curbs. Figure 6 below shows the
breakdown of survey responses for curb type on high-speed roadways. Unlike the low-speed
case, curb height prevalence was clear in the high-speed case. Curbs with a 4-inch height were
most common with 80% of the responses, followed by 6-inch height with 20% of the responses.
Figure 7 below shows the breakdown of survey responses for curb height on high-speed
roadways.

M Sloped (includes AASHTO Type G and other constant slopes) 60.00%
H Type B 40.00%

i Type D 0.00%

H Vertical 0.00%

i Other: 0.00%

Figure 6. Curb Type Prevalence in Submitted Configurations for High-Speed Roadways

M Lessthan4in.0.00% ®4in.80.00% 6in.20.00% ® Other:0.00%

Figure 7. Curb Height Prevalence in Submitted Configurations for High-Speed Roadways
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The results of the survey show a need for research and guidance on installing w-beam
guardrail terminals near curbs. Therefore, the research team recommends further computer
simulation, analysis, and full-scale crash testing in order to provide the state DOTs with
appropriate guidance for implementation.
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APPENDIX A. STATE SURVEY QUESTIONS AND INDIVIDUAL
RESULTS

This Appendix is comprised of the results from the state survey distributed during this
project. Individual responses are alphanumerically numbered, so the first respondent to the survey
was numbered “R1,” the second “R2,” and so on. If a question did not receive any responses, the
question was noted as “No response provided” in this report. As discussed in Chapter 2, the layout
of the survey included a list of several core questions that were repeated depending upon user
input. This loop mechanism was engaged when users inputted curb configurations for both low-
speed and high-speed roadways or when inputting multiple curb configurations. This Appendix
shows the survey questions and responses in their raw format, or in other words, prior to
aggregation. This will allow users to identify detailed curb configurations used when w-beam
guardrail terminals are installed nearby. For example, users can find which curb height is used
with a specific type of curb. Alternatively, Appendix B shows the aggregated list of survey
questions and answers, which can provide a larger perspective on general trends and practices.

A.1 INTRODUCTORY QUESTIONS

The first section of the survey introduced the topic and investigated basic trends of
installing w-beam guardrail terminals near curbs. The following questions were included in this
first introductory section.

Q4 - Does your transportation agency install w-beam guardrail terminals in close

proximity to curbs on low-speed or high-speed roadways? If your agency does not install
w-beam guardrail terminals near curbs, please select neither.

11.76%

41.18%

47.065%

B Low-speed roadways (45 mph and less) [} High-speed roadways (46 mph and greater) @ soth

B reither
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Q14 - What percentage of low-speed roadway w-beam guardrail terminal installations are
located near curbs?

Q14: Percentage of Low-Speed Roadway W-beam
Guardrail Terminal Installations Near Curbs

70
60

50
40
30
20
10 I
. ] =
R2 RS R6 R7 R8 R9

I Responses e Average

R17

Q16 - What percentage of high-speed roadway w-beam guardrail terminal installations are
located near curbs?
No responses provided.

Q17 - What percentage of w-beam guardrail terminal installations are located near curbs?
(When both low-speed and high-speed roadways are selected in Q4)

Q17: Percentage of Low-Speed Roadway W-beam
Guardrail Terminal Installations Near Curbs

80
70
60
50

40
30
, [] - -
R4 R10 R11 R12

R3 R14 R15 R16

N Responses e Average
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Q17: Percentage of High-Speed Roadway W-beam
Guardrail Terminal Installations Near Curbs

25
20
15

10

. ] I I m B _
R10 R11 R12 R14 R15

R3 R4 R16

(2]

N Responses e Average
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Q312 - Which of the following roadside/median terminals have you installed near curbs in
the past or are currently installing? Please select all that apply.

1.25% 1.25%

1.25% 2.50% /_
2.50% _ "0.00%

0.00% &\ |

O

>

0.00%
= FLEAT [Road Systems, Inc.] = MFLEAT [Road Systems, Inc.]
= FLEAT-MT [Road Systems, Inc.] m SKT [Road Systemes, Inc.]
= MSKT [Road Systems, Inc.] = TREND 350 Flared [Trinity Highway Products, LLC]
m ET-Plus [Trinity Highway Products, LLC] m SoftStop [Trinity Highway Products, LLC]
m SRT-350 [Trinity Highway Products, LLC] m CAT 350 [Trinity Highway Products, LLC]

m TREND 350 Flared [Trinity Highway Products, LLC] = MAX-Tension [Barrier Systems, Inc.]

= X-Tension [Barrier Systems, Inc.] = X-Tension P4 [Barrier Systems, Inc.]
X-Lite [Barrier Systems, Inc.] = MAX-Tension Median [Barrier Systems, Inc.]
= X-MAS/X-Tension DS [Barrier Systems, Inc.] Other:
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Terminal Percentage | Count
FLEAT [Road Systems, Inc.] 11.25% 9
MFLEAT [Road Systems, Inc.] 2.50% 2
FLEAT-MT [Road Systems, Inc.] 3.75% 3
SKT [Road Systems, Inc.] 16.25% 13
MSKT [Road Systems, Inc.] 13.75% 11
TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0
ET-Plus [Trinity Highway Products, LLC] 13.75% 11
SoftStop [Trinity Highway Products, LLC] 15.00% 12
SRT-350 [Trinity Highway Products, LLC] 7.50% 6
CAT 350 [Trinity Highway Products, LLC] 2.50% 2
TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0
MAX-Tension [Barrier Systems, Inc.] 2.50% 2
X-Tension [Barrier Systems, Inc.] 1.25% 1
X-Tension P4 [Barrier Systems, Inc.] 0.00% 0
X-Lite [Barrier Systems, Inc.] 1.25% 1
MAX-Tension Median [Barrier Systems, Inc.] 5.00% 4
X-MAS/X-Tension DS [Barrier Systems, Inc.] 2.50% 2
Other: 1.25% 1

Other Response: Breakmaster 350
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Q7 - Does your agency differentiate between which terminals are installed near curbs and
those which are not installed near curbs?

6.67%
93.33%
Bre= @ro [ Other
Answer % Count
Yes 6.67% 1
No 93.33% 14
Other: 0.00% 0
Total 100% 15

A.2 LOW-SPEED ROADWAY QUESTIONS- REPETITION 1

The second section of this survey investigated specific practices when installing w-beam
guardrail terminals near curbs. As discussed in Chapter 2, the questions included in this section
were considered the core questions that were repeated for different roadway or curb configurations.
This section was the first iteration of the questions based on a low-speed roadway configuration.
The user was directed to this section if he or she selected to input details on low-speed roadway
configurations of w-beam guardrail terminals near curbs. The user was also directed to this section
if he or she selected to input details on both low-speed and high-speed roadway configurations of
w-beam guardrail terminals near curbs. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.
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Q18 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You
may include a link in this question or upload a file in the next question. If you have multiple files to upload, please upload a
zipped folder.

TRAFF [C—— EOGE OF TRAVELED I\u'—\.

5
o
arreg

10e1 SLOPE DR FLATTER

GRADIMNG LIMITS FOR FLARED CRASHWORTHY END TERMINALS

-
L]
2
J
e
v
Ll s
TF & SRAL |3 PRCMAT o Tel8 GRRET [T Fil WRAW QUICTRCRICALLT BRALRD AM0 BANIE.

TRAFF [ e EDGE OF TRAVELED mr—\

L

1 n
EDGE OF sum..o:n—\ v o’ . Triasis £ 10

Mll’l’ll'\

ER‘I.D]IH.'» LIMITS

10l SLOPE DR FLATTER

STANDARD GRADING LIMITS FOR CRASHWORTHY END TERMINALS CEMERAL NOTES:

STAMODARD OCRADIMG LIMITS SHALL BE USED WHEM
CONSTAUCT WG & KW ACADBED. AL TOANATE EI‘-WI"; LIWITSE
ARE ALLOWABLE OW EXISTIMD FOADBEDS EXCEPT WHEW
STAMDARD CRADING IS [MDICATED OW THE FLAKS.

TAAEE 16— EDGE OF TRAVELED WAY THE CONTRACTOR SKALL FROVIDE THE EWGIMEER WITH
| \ APPROVED SHOP ORANINGS OF THE MASH APPADVED
CRASHNDRTHY ENO TERMINAL.
' B iDL ARALH
EKD ANCHORS SWALL BE INSTALLED ON ERDS OF GUARDRAIL
EOGE OF SHOULDER 18’ — THAME1T LN AUNS WHERE CRASHWOSTHY EWD TEAMINALS AAE NOT REQUIRED.

A A |

|
1 l II_ IJ, |I T 1 T l T ll, l r 1 1 l ¥ R MISSOUR HIGHAA TS AND 7R3§;§j§
11 m\ml::r# e \\ wfE % 1-abs oS ET 1RAA S TE- e

= W=
10° Mz = fﬂ,--
GRADING LINITS “f\\ MASH
CRASHWORTHY END TERMINALS
P TYPE A
ALTERNATE GRADING LIMITS FOR CRASHWORTHY END TERMINALS 1\\ ,,-f GRADING LIMITS
(13 APPADVED CRASHWORTHY END TERMINAL | 2+7% reerivss ey G506.21B 1";,—‘1

TR No. 613141-01 20 2020-10-15



snrx n-m

FOR B SLDPES USE 8 POSTS
FOA LGSR BTEEFER THan 1
use & R2ETE OO

& NOTE: INSTALL POST AT 317 RELATIVE TO A LINE
EXTENDED PRIV THE SHIULDER SLOPE

DETAIL &
GUARDRAL FLACEMENT AT BLOPE BREMK
TYPICAL SECTIONS
(NON CURB & GUTTER})

USE & FOGTS WITH
AN FILL SLOPE

DETAIL &
GUARDRAL PLAGEMENT
O CURB AN QUTTER SECTION

PRIED: AFFRET +E

FHERLEER 1 susuiner

SLOPE RREAK J

RETALL POET AT 317 RELATIVE
T GROUND BLEVATION

DETAILB
OFFEET GUARDRAL FLACEMENT

i DFFEETEDR W < 46 P

V¥ FFSET FOR 46 MPs 25 WEH
§F ELOFING CURR AFCORMERDFT)

USE F SLOPNG CURRA FOR'W « 55 WEH
SEE DETAILS ©

PAVED s &h‘.ﬁ'l’sﬂh—u
BHOADER  ra AT FILL B

DETAILD
OFFEET GLAADRML FLACEMENT
ON CURB AND GUTTER SECTION

B i T A wo S A
O SRATI G PTWTE ADGED TAELE,

P i SEMETLL IR,

FIF_LTE T ADDET SEHEPLS, RO
n)@‘;bb{b TADLE FOR GLARD
PoaT FRLICTIEN E mrm

FICID DHUECT ) EXIST, UTILITY

TYPICAL MIN. CLEAR TO
ARIGID OBJECT
BEE TABLE BELOSW F LESS DEFLEGTIN 1 DEEIREL)
O bAVAF

REROGAT TRE L1 T80

GUARDRAIL POST REDUCTION IN DEFLECTION

TYPICAL SECTIONS WITH CURE AND GUTTER

USE §° SLOPMNG CURR AT LOCATIINS WHERE THE POSTED SPEED 1S BETWEEN 45 - 55 M.PH,
D0 MOT USE CURE AMD GUTTER AT LOCATIOMNS WHERE THE POSTED SFEEDS ARE ABDVE G5 M.PH.

F WAH, GFFEER T3
ROACEI0E HATARD

SHRLDER SHOULDER:

SEF SR
Fanann:

SEE 514
FOUMDATICH DETALS

DETAILE DETAIL F

HIGH TERSION 4 STRAND CAHLE BARRER FREE 5TM<I'IhGN"\ﬁi‘E BARRIER RAL
{13 OR: T4 T~ 08 T

ALTERMATE TO W-BEAM GUARDRAIL
WHERE HIGHER PERFORMANCE IS5 NEEDED

FOR SINGLE W-BEAM
POET SPACING F.3 ERR R4 1.6 ad
OEFLECTION T.E T.r T

GENERAL NOTES FOR GUARDRAIL

THIS DRBAMNG FROA IDES GU IDASCE FOA FACIITIES W TH SOSTED SPEED
LIVIT GO TO DR GREATER THAN EDMPY. SOME GUIIANCE FOR FACLITIES
WATH FOSTED SPEED LI TS LESS THAN 83 MPH ARE INCLUDED 1M THS
DRAY NG AKD ARE LESS STRIMGINT, REFDR T THE STAMDWADS ARD FOLIDY
CHPPICE |H THE FEOADWA DIES K3 OISR FOF ADCITIORAL GUIDARCE,

Il-:JA.rll:rlA.lllsNA CURE AKD GUTTER SECTION, IT SHALL BE FLACED SUCH
THAT WRDITALL PR 15 EVEH VTH THE GURE DETAL SO0 &
uhwuu Df = FROM THE CUSE DETAL 0L

(T) ora OH FLATTER SLOPE. GUARDHAL MAT BE PLICED &7 THE SLOFE BHEAS,

() REFER ekl TE SERIER OF BTANDARD DRAMANIE FOR TYtal SECTION
MEDRMATION,

@ REFER TO TEXAE # & b REFORT HUMBIER: 435 %50, FOR GUARDEAL PLACED
o3 BLOFE,

(G

TOEMAN, W AEAM GR (TR L LF. [FFOGTY
TDEMIE, W IEAM GR{TYPE 3 MASH TL] [LONG FOGT), LF. [V FOGT)

o HRCH VL — rHa
AP, WOT REQIRED

SEFARTMIRT &0 TRANIFSATATION

SAFETY PLAN
SAFETY HARDWARE
PLACEMENT
ON OUTSIDE
EDGE

il 5Pl

TR No. 613141-01 21

2020-10-15




24803 P

1012072019

GENERAL NOTES:

SHEET | CONTENTS 1. INSTALLATION: Construct guardrail in accordance with Specification 536.
i General Notes;
Index Contents This Index, along with the plans and the manufacturers' drawings on the Approved Products List (APL), is sufficiently detailed for
= nstaliation of General Guardrail, Low-Speed Guardrail, End Treatment assemblies, and their connecting options shown herein. This
2 General, TL-3 Guardrail - Installed Plan and Elevation ! ! perdpallonshapa boatdral : o ' 1ng opt " e
precludes requirements for shop drawing submittals unless otherwise specified in the plans
3. Low-Speed, TL-2 Guardrail - Installed Plan and Elevation
4 W-Beam and Thrie-Beam Panel Details 2. COMPATIBILITY: The General Guardrail in this Index is based on the Midwest Guardrail System (MGS) design, with an approximate
- height of 31 at the top of the Panel (2-1" mounting height at vertical ¢ of Panel) and a midspan panel splice as shown on Sheet 2.
2 Restiamy Qrisetiplaek Detalls Guardrail components included on the APL, which are compatible with this Index, may also be identified as 31" or MGS Guardrail,
6 Guardrail Sections - Heights and Adjacent Slopes
£ End Treatment - Approach Terminal Geometry, Parallel 3. STANDARD COMPONENTS: Standard guardrail components, including posts, panels, and bolt systems, are based on the Task Force 13
= Publication: Guide to Roadside Hardware Components (http://tf13.org/Guides/componentGuided).
8 End Treatment - Approach Terminal Geometry, Curbed and Double Faced " v o 2
9 End Treatment - Trailing Anchorage 4. BUTTON-HEAD BOLTS: Install Button-Head Bolts where indicated using bolts, nuts, and washers as defined on Sheet 24. Place
i) End Treatment — Component Details washers under nuts. Do not place washers between bolt heads and panels, except where otherwise shown in this Index.
L End Treatment - Controlled Release Terminal (GRT) 5ystem 5. HEX-HEAD BOLTS: Install Hex-Head Bolts where indicated using bolts, nuts, and washers in accordance with material properties of
12 Layout for CRT System - Side Roads and Driveways Specification 967. Place washers under nuts.
13 Approach Transition Connection to Rigid Barrier - General, TL-3
; b o
7 AoRrosch TraneTien Connecion o ATl Borier —eehersl. TL3 —Teorb Conraction 6. MISCELLANEOUS ASPHALT PAVEMENT: Install Miscellaneous Asphalt Pavement where indicated with a tolerance of = ' depth and
— — in accordance with Specification 339.
15 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2
16 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2 - Curb Connections 7. ADJACENT SIDEWALKS & SHARED USE PATHS: When guardrail posts are placed within 4-0" of a sidewalk or shared use path, use
7 Approach Transition Connection to Rigid Barrier - Details timber posts, or use steel posts only if treated with Pipe Rail as shown on Sheet 22.
18 Approach Transition Connection to Rigid Barrier - Double Faced Guardrail When timber posts are used, one of the following safety treatments is required for the bolt(s) protruding from the back face of
19 Layout to Rigid Barrier - Approach Ends the posts:
- - - - a. After tightening the nut, trim the protruding post bolt flush with the nut and galvanize per Specification 562.
Layout to Rigid Barrier - Approach Ends with Double Faced Guardrail
K - ) i b. Use post bolts 15" in fength and countersink the washer and nut between 1" and 1}" deep into the back face of the post.
2 CRYQUE 0T RIgTd: BaTTikr = TTailing, EuS ¢. Use 15" post bolts with sleeve nuts and washers.
Trailing End Transition Connection to Rigid Barrier
21 Rub Rail Details When 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 22.
22 Pedestrian Safety Treatment - Pipe Rail
Modified Mount - Special Steel Post for Concrete Structure Mount; 8. NESTED W-BEAM: Where called for in the plans, install two W-Beam Panels mounted flush per location, securing all panels with
23 Modified Mount - Encased Post for Shallow Mount; Button-Head Bolts threaded through aligned slots and holes. 2* Button-Head Bolts are permitted for panel splice locations.
Modified Mount - Frangible Leave-Out for Concrete Surface Mount 9. CONNECTION TO RIGID BARRIER: The connections to Rigid Barrier in this Index only apply to newly constructed bridge Traffic
Barrier Delineators - Post Mounted; Railing and Concrete Barrier or where the complete Approach Transition Connection to Rigid Barrier shown herein can be installed
24 Clear Space - Reduced Post Spacing for Hazards; without conflicting with existing Traffic Railings, structures, or approach slabs.
% Bt ap-tesd Hale Gystem For connecting guardrail to existing bridge Traffic Railings, see Indexes 536-002, 521-404, and 521-405.

10. CONNECTION TO EXISTING GUARDRAIL: Where a transition to existing guardrail at 27" height is required, linearly transition the
new guardrail height over a distance ranging from 25-0" to 31'-3". Height transitions must occur outside of End Treatment and
Approach Transition segments
Provide an immediate transition to the required midspan panel splice using the available panel options on Sheet 4 (9'-4%" or
15-7%" panel). Alternatively, this transition to midspan panel splice may be achieved by installing a single reduced post spacing
of 3- 1% within the new guardrail, immediately adjacent to the connection location.

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

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

12. QUANTITY MEASUREMENT: Measure guardrail and corresponding components as defined in Specification 536. The Guardrail length
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 from the § of the panel's post bolt siots at the
approach/trailing ends).

=[ DESCRIPTION:

revision [3 0 FY 2020-21 woex | sweer
2 FDOT! GUARDRAIL
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@ W-Beam, Post
Bolt Holes, Slots,
& %' @ Button-

Head Bolts \

General Post Spacing

6-3'

L/- ¢ Post Bolt Hole,
Slot, & %" 0 Button-

TypJ

W-Beam Midspan Panel Gty W-Beam
Panel Lap Splice (Typ.) | Head BaltTye.} Panel
Y = N i
e = S
=7
e = e —
T " - — T
—= 7 I r—— t
== { ==
= Heg-Butions | | . Splice Bolt Slots | |
- 2" misc. Head Bolt (Typ.) / |r/ Standard Post (Typ.) | i ;:- o5 1y |
il Aspralt ' (Timber:Shown) ' Button-Head Bolts | '
rade 7
l \ Pavement \ | | (8 Road) (Typ) |
_—[__ ___________[T|_R\WK
1)

3-10" (Typ.) |

GENERAL GUARDRAIL
INSTALLED ELEVATION

¢ Post Bolt Hole,

Slot, & %" 0 Button- Back of
. Head Bolt (Typ.)

Standard Post (Typ.)

(Timber Shown)

Riil

i
il

INSTALLED PLAN

W-Beam Midspan Panel " W-Beam
Panel \ (Lap Spiice (Typ.) ¥ s Block (Tyw) Panel\
$
= LA CEY T = =T .

I

Splice Ridge k Face of

(See Note 2) Guardrail

(Typ.) (Typ.)

—— Direction of Traffic

¢ %" 0 Button- NQ'I Ng"
Head Bolt o | Yom: W-Beam
(18" Length for Panel
Timber Post) 1
=

Back of Post —_|

Standard Post
(Timber Shown) —|

Offset
Block

INSTALLED SECTION

NOTES:

GENERAL: Install the General Guardrail configuration where
indicated in the plans. This may include tapered segments if
called for in the plans

Use 12-6" 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
constructability beyond the options shown in this Index 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. For
reverse lane conditions, orient the Splice Ridge downstream of
the lane direction with the highest traffic volume. 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 & OFFSET BLOCK DETAILS: See Sheet 5,

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

MODIFIED MOUNTS: Where concrete structures, concrete
sidewalk, or shallow depth conditions are encountered, see
Sheet 23 for additional post mounting options.

DEFINED SEGMENTS: The General 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/or hardware as
shown in this Index (e.g. Double Faced W-Beam, Deep Posts at
Slope Breaks, Pipe Rail, Rub Rail, or Reduced Post Spacing for
Hazards).

GENERAL, TL-3 GUARDRAIL DETAILS

LAST
REVISION
11/01/19

REVISION

DESCRIPTION:

FDOT\)

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX SHEET

536-001| 2of 24
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12'-6" (Normal Run)

6'-3" (End Connection Only)

Low-Speed Post Spacing |
I

—

¢ W-Beam, .
Post Bolt [

Holes, Slots

¢ Post Bolt Hole,
Slot, & %" 0 Button-
Head Bolt (Typ.)

%' 0 Button-
Head Bolt (Typ.)

W-Beam Panel
(12'-6" Min.)

- Midspan Panel

>t
(Typ.) Lap Splice (Typ.)

W-Beam Panel
94" for End

Low-Speed Guardrail

Midspan Panel
Lap Splice (Typ.)

|

-

End Treatment or |
1

.\
T[T Approach Transition

Button-
Head Bolts i
EEY e — -}

| —

Standard Post (Typ.)
(Timber Shown)

T
L ¢ Splice Bolt Slots

&% 0 x 14
Button-Head Bolts
(8 Reqd.) (Typ.)

R 2" Misc.
Finish Asphalt

Grade \ Pavement \

@ Post Bolt Hole,
Slot, & %" @ Button-
* Head Bolt (Typ.)

R Sale

Standard Post (Typ.)
(Timber Shown)

Offset
Block (Typ.)

W-Beam Panel

LOW-SPEED GUARDRAIL
INSTALLED ELEVATION

W-Beam Panel
(9-41;" for End
Connections Only) \

Midspan Panel
/ Lap Splice (Typ.)

___________ N -

;

Back of
Post (Typ.)

Low-Speed Guardrail End Treatment or

I
| Approach Transition
‘

|

(12-6" Min.) N\
X

& I

|-

[« L T
kFareaf

Guardrail
(Typ.)

INSTALLED PLAN

|

——1 Direction of Traffic

¢ %" 0 Button-

Head Bolt

(157" Liﬂqrg for
imber Post) l

W-Beam
Panel

Back of Post —_|

JTorfset

Standard Post Block

(Timber Shown) —|

INSTALLED SECTION

NOTES:

N

ot

i

=

~

©

. GENERAL: Install the Low-Speed Guardrail configuration where

indicated in the plans. Low-Speed Guardrail may include tapered
segments if called for in the plans.

Use 126" or 25-0" W-Beam Panels for normal spans, and use
9'-4%;" 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 along 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 Index 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. For reverse
lane conditions, orient the Splice Ridge downstream of the lane
direction with the highest traffic volume. 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 & OFFSET BLOCK DETAILS: See Sheet 5.

GUARDRAIL SECTIONS: For Sections showing typical mounting

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

. MODIFIED MOUNTS: Where concrete structures, concrete sidewalk,

or shallow depth conditions are encountered, see Sheet 23 for
additional post mounting options.

. RESTRICTIONS: Low-Speed Guardrail segments are not permitted

for use with items including, but not limited to, Double Faced
W-Beam, Deep Posts at Slope Breaks, Raised Curb, Pipe Rail,
and/or Rub Rail

LOW-SPEED, TL-2 GUARDRAIL DETAILS

LAST DESCRIPTION:
REVISION
11/01/19

REVISION

FDOTY

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX

536-001

SHEET

3of 24
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R=1%

R = %g

W-Beam
(Symmetrical)
& % x 2%
Post Bolt Slot

&
€% x 1%

Splice Bolt
Slot (Typ.)

o

et

-4

W-BEAM PANEL SECTION

3%

1%

L\-c W-Beam &

| %eaw
Splice Bolt
lots

R = 1%

(Typ.)

¢ x 2%
Post Bolt Slot

§ Thrie-Beam

(Symmetrical) :

€% 1 15
Splice Bolt
Slot (Typ.)

-8

I 1l
Splice Bolt
Slots

:’L ¢ W-Beam &

THRIE-BEAM PANEL SECTION

Varies (6'-3", 9-4Y, 12'-6", 15'-7)5", or 25'-0")

‘N Spaces @ 3-14"

L
|
(See Table 1] |

,
Tex2l
Ay I € Hx2
Typ) Slots (Typ.)

Fad |
¢ W-Beam (Typ.) |
& Post

!
Post Bolt |

Bolt Slots T
% 1
J— = =g s g—

"L iy
Splice Bolt
Slots (Typ.)

"Lg 3 0 Cable
Anchor Plate Bolt
Holes (Where Reqd.)
(See Note 2)

W-BEAM PANEL ELEVATION

Varies (3-1%", 6'-3", 12-6" or 25'-0")

‘N’ Spaces @ 3-1%" I

!

(See Table 1) '

4% | L Post Bolt
Typ)\ + [(Typ) Slots (Typ.)
P

(Typ.)

IR

'
'
'
UL
|
Ao - — - — -1

¢ Post ! '
Bolt Slots : 5
€ Thrie-Beam N EE — - —— —
2 F= —=—= — ——==]
B = e~ epempepe— ] ——r ~m——— —= 1
— T T t
¢ - 1 1 +
T T I

e
Splice Bolt
Slots (Typ.)

ost
Bolt Siots

€ Thrie-Beam =~

THRIE-BEAM PANEL ELEVATION

~ ¢ W-Beam

- 4
| 3-1%" ¢ 3-1% +
4% ! v ¢ T2 ay ! :
J & / " I'YPQS( Bolit a /
AN stots (Typ) 2 | 2
i I :
C——
1 +
% -
—— —=
£ )
11
e
&
=21 ,
-
T

§ %1%
Splice Bolt
Slots (Typ.)

THRIE-BEAM TRANSITION PANEL ELEVATION
(Reverse Direction Similar by Opposite Hand)

PANEL SUMMARY TABLE:

Panel Type ';:’;’f:s’ 20 | Gauge
5-3" W-Beam 2 1z
g4y W-Beam 3 12
12'-6" W-Beam 4 12
15-7% W-Beam 5 12
25'-0" W-Beam 8 12
3-1% Thrie-Beam 1 0
-3 Thrie-Beam > 1z
12-6" Thrie-Beam 4 12
250" Thrie-Beam B 2
Thrie-Beam Trans. 2 10

NOTES:

1. MATERIALS:
Use corrugated steel panels in accordance with
Specification 967 and made from either Class A,
12 gauge steel or Class B, 10 gauge steel as
specified in the 'Panel Summary Table' above.

CABLE ANCHOR PLATE BOLT HOLES:

Include ¥ @ Cable Anchor Plate Bolt Holes only
where required for installation of the Cable
Anchor Plate shown on Sheet 9, 10, & 11.

N

295" x 1% slots may substitute for the %' @
holes shown.

W-BEAM AND THRIE-BEAM
PANEL DETAILS

LAST DESCRIPTION:

FY 2020-21

=
S
REVISION |
11/01/19 5

FDOT\)

STANDARD PLANS

GUARDRAIL

INDEX

536-001
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%0 8 wo o4y 6"
e Tiom Y Bolt o Al ¢ Block  [Tom . Begin/End Double-
"0 b E|d aced GR. Sta.
s Hole SUY T 5[5 Begin/End Single-
3 SO 8- - Balt:Halg—~iw NE ol Faced GR. Sta. — |
o™ o Tl I = 2l
T - { SIS Double-Faced Guardrail Single-Faced Guardrail
IS N
PSS o
Rub Rail I PLAN E[E W-Beam
%' 0 Bolt Bolt Hole Ror - BLOCK HE | Panel |
Hole (Typ.) — (0ntional); % |8 = T >
i HL o F
Rub Rail . 5 ols . I 1
Bolt Hole g 1% 013
(Optional) _ & i <la W-Beam Block —
I - e% e T I
o % Timber Post (Shown)
& (Steel Post Similar) —
i
N
ISOMETRIC I ISOMETRIC L | e
TOP i TopP :
| ELEVATION ELEVATION 1 4 (o b |
| o ) W-BEAM THRIE-BEAM W-Beam Flared End Unit
= e BLOCK BLOCK Pa;u:l (See Sheet 9)
ELEVATION = 2|z ELEVATION g|z (9-4%") PLAN
NS sl
3 8
TIMBER POST 3 STEEL POST & TIMBER OFFSET BLOCK SINGLE-FACED / DOUBLE-FACED
(6"X8" Nominal) (W6X8.5 or W6X9) (6"X8" Nominal) GUARDRAIL CONNECTION
6 __ 8 8" 8 8" 8 8 8 8
Tom. | Nom Nom. | Nom. €% 0 x 25 Nom. | Nom. | Nom. Nom. | Nom. NOTES:
CW% 0 x10 €% 0 x 18 But Hi C % 0 x 18 7 2
Button- Button- Bolt (See Button- 1. STANDARD POSTS: Where Standard Posts are called for in this
Head Bolt Head Bolt Head Bolts Index, use either a Timber Post or Steel Post at the Length, 'L',
\ \ shown for Standard Posts. Use a single post material type
WeBsin = — —_— = R consistently per each run of guardrail. Only where specified in
Block Stop- Lol 15 ”"(‘ T“”‘ the Plans, use the Deep Post 'L' for Slope Break Conditions as
/o Nal/v(Ty;g; aner-(Typ. aneLirye) shown on Sheet 6
ee Note e
X < 7 S - — 2. OFFSET BLOCKS: For each Panel type, install the corresponding
W-Beam W-Beam W-Beam W-Beam Offset Block type as shown. For General, TL-3 (Single Faced)
Block Block Block Block Approach Transitions only, use the I'-6" Thrie-Beam Block (See
B eet 13)
ost — T — Taber — Timaer - Thieteam 3. BOLT HOLES: %" @ Bolt Holes shown in posts within this Index
N may be substituted with 1%" 0 Bolt Holes.
N A A A 4. DOUBLE FACED GUARDRAIL: Orient Post Bolts with the
Button-Head located on the side nearest the traffic lane. The
SECTION SECTION SECTION SECTION bolt's threaded portion is not permitted to extend beyond %' from
the face of the tightened nut; trim the threaded portion as
needed and galvanize in accordance with Specification 562.
A A A A A,
\ v \ \ v 5. BLOCK STOP-NAIL: Drive one nail per Standard Offset Block as
shown to prevent Block rotation. Use steel 3% Type 16d nails
Panel —1 with ASTM A153 hot-dip galvanization. For steel posts, drive the
nail through the unused flange Bolt Hole and bend the nail so its
| —_ T = — head contacts the flange.
Block Stop- [~ W-Beam I~ W-Beam I~ W-Beam I~ Thrie-Beam . <
; 6. MATERIALS: Use timber and Steel posts and offset blocks in
sl % Fonel Patel Fang fane! accordance with Specification 967. Composite offset blocks may
A A \ N be substituted as approved on the APL. Use a single offset block
type consistently per each run of guardrail. Steel offset blocks
PLAN PLAN PLAN PLAN are only permitted for Modified Thrie Beam.
SINGLE-FACED SINGLE-FACED DOUBLE-FACED W-BEAM THRIE-BEAM
W-BEAM W-BEAM TIMBER POST TIMBER POST
STEEL POST TIMBER POST (Thrie-Beam Similar) (Steel Post Similar)
(Steel Post Similar)
POST AND OFFSET BLOCK DETAILS
LAST _ |Z| DESCRIPTION:
REVISION |3 FDOQTT FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 |3 — STANDARD PLANS 536-001| 5o0f 24
@
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¢ Post &

¢ Post &

51 Sl
g Ranel & kanel ¢ Panel ¢ Panel B Break
Finish Grade e } —
10 Max =7 Front Slope Front Siope
(Typ.) -+ (1:2 Max.) (1:2 Max.)
ofp i i
) it T
. o il Dle"};zel ™~ steel
! 4 post ot
DOUBLE FACED THRIE-BEAM DOUBLE FACED %
W-BEAM THRIE-BEAM
SLOPE BREAK CONDITION SLOPE BREAK CONDITION
TIMBER DEEP POST STEEL DEEP POST
GUARDRAIL TYPES - MOUNTING HEIGHTS & POST DEPTHS
Face of
; Back of
. Buerdrail Face of Face of Gutter ~, Face of
L Guardrail Curb ~ — Face of el ’/ Guardrail
in. uardral
X Pipe Rail 0 or 5 Curb Face ot i i
e iyl (Rl Tor steet Tee e 7] v Eosr et F 1
2-0" Min. (For' suroundin Posts with Sidewalks S| [ Min
ey or Shared Use Paths ¢ Panel ¢ Panel @ Panel ~
|~ siope Frangibie Lesvesout =¥ Tram pacl) Lip of o
. Break Per Sheet 23) (pereafiees Gutter—IT | [
:10 Max. Front Slope mﬁ 10 Max =
2 Max. e
2" Misc As[.:flnzll i 70 min— Concrete Z Mooy Asphalt 2° Misc. Asphalt 2" Misc. Asphalt
Pavt. (1:10 Max.) — 2 sidewalk Pave; (1:10:48x), Pavt. (1:10 Max.) Pavt. (1:10 Max.)

TYPICAL GRADING &

PAVT. PLACEMENT DETAIL

(See Note 2)

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

ADJACENT TO CURB
(Type F Curb Shown)

BEHIND CURB
(Type F Curb Shown)

ADJACENT TO

SHOULDER GUTTER

GUARDRAIL SECTIONS - TYPICAL

Face Of
Guardrail

e of
Traffic Lane

Edge of
Traffic Lane

‘Lateral Offset’

2.6

| T—

‘Lateral Offset'

Shidr. Pavt. )

Face Of
Guardrail

Face Of

Edge of
Traffic Lane

‘Lateral Offset’

2-6"

Shldr. Pavt.

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

UNPAVED OR PARTIALLY
PAVED SHOULDER

—_— e

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

FULLY PAV

Shoulder Gutter

ED SHOULDER SHOULDER GUTTER

Guardrail

10"

GUARDRAIL SECTIONS - CURB & GUTTER

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

Face of
Guardrail —_
Edge of ‘Lateral Offset’

Traffic Lane ~ |

Varies

/Memau 5/ opey

‘— Rub Rail
(2 Min.) —r (Required for
Median Slopes
Shidr. Pavt. Greater than 1:10)
) (See Sheet 21)
— = _}‘

2" Misi
Pavt, (I ll7 Max)

DOUBLE FACED GUARDRAIL
(Shown In Median)

GUARDRAIL SECTIONS - SHOULDERS

NOTES:
z 1. GUARDRAIL SECTIONS: Construct Sections as indicated in the plans. The details 3. SLOPE BREAK CONDITION: Install Deep Posts only where called for in the
GUARDRAIL HEIGHT SUMMARY TABLE: shown herein depict W-Beam Guardrail, but are applicable to the other defined plans. Deep Posts are only permitted where post spacing is 63" or less
Type: Min. Depth D:| Mounting Height -] Past Length 1T Guardrail Types placed at the corresponding height, 'H'. Use components per
14z d La untng, Felg| L Sheets 4 & 5, Steel and timber post types are interchangeable unless 4. LATERAL OFFSETS: The Lateral Offsets shown are governed by the station
W-Beam 210" 2.1 56" otherwise defined. The 1:10 Max. cross slope shown is the maximum slope and offset call outs for Face of Guardrail, as shown in the plans.
(Single and Double Faced) permitted for proper guardrail function, but project-specific cross slope
Thris-Bean ” e o requirements are governed per the plans. 5. ADJACENT TO CURB: Place the Face of Guardrail consistently offset either
(Single and Double Faced) 3-10 -9 56 Flush with the Face of Curb or 5" behind the Face of Curb, as indicated by
. e = 2. TYPICAL GRADING & PAVEMENT PLACEMENT DETAIL: Construct features as the plans station and ofset caflout. For offset changes, transition the Face
imber Deep Post earAbove i depicted except where superceded by specific Guardrail Sections or the plans. of Guardrail as shown in the plan:
Steel Deep Post See Abbie CE Place the Slope Break a Minimum of 2' behind the post. For Deep Posts, the
slope break may be placed at the ¢ Post with the 2° Miscellaneous Asphalt
Pavement omitted GUARDRAIL SECTIONS
Last__|Z| DESCRIPTION:
revision |3 FDOT) R 2l2] GUARDRAIL S
11/01/19 |3 — STANDARD PLANS 536-001| 6 of 24
o
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NOTES:

1. INSTALLATION: Locate Approach Terminals where called for in the plans,
with the Post (1) ¢ placed at the Begin/End Guardrail Station indicated in
the plans

The Pian 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 proprietary portion of various Approach
Terminals and provides for more consistent planning of assembly

Approach Terminal, installations across the differing Approach Terminal type
Edge of 2" Misc. Begin/End Forward-anchoring style Approach Terminals may vary r om the planned
“Asphalt Pavt. Guardrail Sta., lengths shown by up t
(See Note 5 & ¢ Post (1
d ¢ ¢ }\ Construct Approach Terminals as shown in the APL and in accordance with

110 the manufacturer's unique drawing details, procedures, and specifications.
— 4219 (To 7ypic,
L2Ical Front stope Break) _ Install posts in accordance with the manufacturer's drawings. The Special
10-0" Posts on Sheet 23, including Special Steel Posts, Encased Posts, and
s Frangible Leave-Guts, are not permitted within the Approach Terminal
& segment unless otherwise called for in the plan:

Front Slope Break
2" Misc. Asphalt Pavt. \_

Face of
General
Guardrail
(See Note 2)

9|
(1) | = Align panel lap splices in accordance with the manufacturer's drawings,

o
1 E{% | - regardless of the direction of traffic.
Midspan Impact Head Install adjacent grading, gutters, and/or curbing as shown herein.
General Guardrail Yidsp AR E Rl IRt Liean

(See Note 2) Location
Length of End Treatment '1e'| TVP) 53-1%" (TL-3, General)
T n Approach Transitions, Low-Speed Guardrail, or Reduced Post Spacing
407V (TL-2, Low-Speed) Guardrail segments may be substituted for the General Guardrail shown

— Direction of Traffic herein if indicated in the plans.
APPROACH TERMINAL ASSEMBLY 3. APPROACH TERMINAL TEST LEVEL: Install either a Test Level 3 TL-3) or
Test Level 2 (TL-2) Approach Terminal as specified in the plans. TL-3
'PARALLEL' TYPE - PLAN VIEW Approach Terminals may substitute for TL-2 Approach Terminals un/ess the
substitution is specifically prohibited in the plans. TL-2 Approach
Terminals may not substitute for TL-3 instaliations.

Max.)

N

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post
Spacing as shown on Sheet 2, including parallel and tapered segments

il

IMPACT HEAD END DELINEATOR: Apply Yellow Retroreflective Sheeting to
the nose of the End Terminal in accordance with Specification 536.

L

2" MISCELLANEOUS ASPHALT PAVEMENT: The Plan View depicts the
Unpaved Shoulder condition. For Fully Paved Shoulder and Shoulder Gutter
conditions, extend the 2" Misc. Asphalt Pavement as shown in the
corresponding ‘Section at Post (1) details below.

The 2" Misc. Asphalt Pavement shown upstream of Post (1) may b
substituted with a different pavement type where called for in !hc Plans.

@

CLEAR AREA REQUIREMENT: Do not place any permanent aboveground
installations within the areas shown with 1:10 maximum grading. For the
finished condition, keep this area free of all aboveground obstructions,
inciuding dense vegetation and trees.

~

‘CURBED" AND 'DOUBLE FACED" GUARDRAIL SEGMENTS: See Sheet 8.

Projected Face of Projected Face of
General Guardrail % General Guardrail Ny %::{;:;71;:;(;;7 e

Edge of Varies - Edge of Varies Edge of Varies 20
Traffic Lane ~ F L g0 Front Traffic Lane ~ | & {_— Front Traffic Lane . L Front
Slope Slope Slope
& | 26 Break 7oA 26 Break 226" Break

Shidr.

3 ﬁ
—_—
2" Mi i \ > S 2" Misc.

Asphalr Pavt. Asphalt Pavt. Shoulder Gutter Asphalt Pavt.
(1:10 Max.) (1:10 Max.) (1:10 Max.)
SECTION AT POST (1) SECTION AT POST (1) SECTION AT POST (1)
WITH UNPAVED SHOULDER WITH FULLY PAVED SHOULDER WITH SHOULDER GUTTER
END TREATMENT
APPROACH TERMINAL
GEOMETRY - PARALLEL
LAST g DESCRIPTION: FY 2020_2] INDEX SHEET
REVISION |&
11/01/19 g @ STANDARD PLANS GUARDRATL: 536-001| 7 of 24
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General
vardrail

Gt L
(See Note 2) \ B

alt Pavt.

Apprh. Terminal,
Begin/End
Guardrail Sta.,

B POt IS 4

Curb Transition

(I Applicable)
(See Note 2)

General Guardrail

—y e o

Edge of 2" Misc. Asph
Guardrail Height Taper g g P
(12-6" Linear Transition) Front Slope Break ical Fr
(See Note 4) —'Lont_Stope  Break)
2 Misc. Asphalt Pavt.~_ _ _\ _ ——— e
Face of SO | R R b e
A = o
T e g WL impact Head | I3
¥ )
P (4) (3) =2 (2 mpact Hea ols
al al Nr B il al B A ‘ﬁwm‘e Note 6) Z,
= 1
A Face of j Face of / 3 ype §la™
Type E Curb Guardrail = Curb (Only) 2|ee Curb Transition
i Wh|-2 (If Applicable)
fe 25'-0" Taper Length o 2 (See Note 2)
Limit Type E imit Type
s sz;a. (See Note 3) Curb Reqd
53-10§" (TL-3, General)

Length of End Treatment 'LE'

APPROACH TERMINAL ASSEMBLY

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

_—] Direction of Traffic

‘CURBED' SEGMENT - PLAN VIEW

Face of
Guardrail

Edge

of 2" Misc.

Apprh. Terminal,
Begin/End
Guardrail Sta.,

& ¢ Post (1)
2" Misc, Asphalt
Pavt. (1:10 Max.)

General Guardrail
Double Faced

Length of End Treatment 'LE'

Face of
Guardrail

Edge of 2" Misc

Asphalt Pavt. B g

(TL-3, General)

Impact Head
(Flat or
Rounded)
(See Note 6)

Double Faced f
Approach Terminal

10-0"

Front
Siope
Break

2" Misc.
Pavt. (1:1

APPROACH TERMINAL ASSEMBLY
'DOUBLE FACED' SEGMENT - PLAN VIEW

Face of

Guardrail ~ ,— Face of
Curb

Varies

2-6"

Ii

5
Max. Panel
s

]

~

Asphalt

0 Max.) Type E Curb (Only)

'‘CURBED' SECTION A-A

(Height,

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

Edge of
Traffic Lane ~|

Face of
Guardrail
Varies Varies 5
Edge of
L i Traffic Lane
Min7) Min.)
Shidr

Pavt. -)

Shldr.
( Pavt.

e N

2" Misc. Asphalt

Pavt, (1:10 Max.)

'DOUBLE FACED' SECTION B-B
(1:10 Slope or Flatter Reqd.)

NOTES:

w

B

©

o

)

©

GENERAL: See Notes 1 through 3 on Sheet 7.

CURBED SEGMENTS: Type E curb is required within the
Jimits shown. When a different curb type is called for
outside of the Type E curb limits, transition the curb
shape linearly, over a nominal distance ranging 5-0" to
s

TAPER LENGTH; For Curbed Segments, taper the
guardrail away from the roadway where shown ta place
the inside edge of the Impact Head at 5' behind the
face of the curb. Where additional lateral offset is
required to fit the Approach Terminal Assembly
hardware, such as a soil plate, place the Impact Head
as close to the curb as the hardware allows, not to
exceed 2-0" from the face of curb.

GUARDRAIL HEIGHT TAPER: For Curbed Seqmenls the
connecting General Guardrail Mounting Hei

typically measured from the Lip of Gutter (See SIweer 6
Guardrail Sections, 'Adjacent to Curb'). while the End
Terminal Assembly 'H' is measured from the Misc.
Asphalt Pavt. (See Section A-Al. Linearly taper the
difference in Mounting Height over a minimum length of
12-6", starting where indicated herein.

. DOUBLE FACED SEGMENT: Connect to Double Faced

General Guardrail. Use consistent Posts and Offset Block
types as specified in the APL drawings over the entire
Length of End Treatment, 'LE'. Posts and Offset Blocks in
the ad joining General Guardrail segment may be
different from those inside of the 'LE'. A change in post
type between timber and steel is permitted, immediately
autside of the 'LE' segment.

Maintain the 1:10 maximum grading as shown in Section
B-8 throughout segment 'LE". Where required, transition
to differing adjacent slopes linearly, over a minimum
fongitudinal length of 25'-0"

IMPACT HEAD END DELINEATOR: Apply Yellow
Retroreflective Sheeting to the nose of the End Terminal
in accordance with Specification 536.

CLEAR AREA REQUIREMENT: Do not place any permanent
aboveground installations within the areas shown with
1:10 maximum grading. For the finished condition, keep
this area free of all aboveground obstructions, including
dense vegetation and trees,

2" MISCELLANEOUS ASPHALT PAVEMENT: The 2 Misc.
Asphalt Pavement shown upstream of Post (1) may be
substituted with a different pavement type where called
for in the Plans.

SINGLE FACED 'PARALLEL' SEGMENTS: See Sheet 7.

END TREATMENT

APPROACH TERMINAL GEOMETRY

CURBED AND DOUBLE FACED
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¢ Short Timber Brkwy. Post
BegmyEnd / & Steel Tube Foundation

Guardrail Sta. W >
6-0° Misc. Asphalt Pavt. Extension \l Length of Trailing Anchorage, 'LT' General Guardrail [
~1 3
] % ¢ (sym)
‘ —" . s . o 7 5
Flared, Rounded, or ! %0 x 1y Button- <
uffer End Unit Head Bolt (T able Anchor
| / Tred plate Assevnbly\ I 1
€ W-Beam, Post Bolt Slots, & e = e ELEVATION 0 1% Slots
%" @ Button-Head Bo/ts .Q. s Tt 1= (Typ.) (8 Reqd.)
- | ? I | = K X = @ =
jor Pl s s ﬁ. rom == F
e = : )
(See Note 6) == 1 —=x—=
Cable Hex Jam ) W-Beam Panel e ——
Short Timber Brkwy. Post _/’L Assembly Nut System (9-41;" Panel Shown, iop zunze e
Ground i 15-7Y Panel Optional) Standard Post 2- "
See Post & Cable Mount 1 i ﬂg;;j Stort Timber | e N T
Detail (sheet 10) -+ N Brkwy. Post I :CX-HCad il / Finish Grade |
L . = FLARED END UNIT
PSS i ZZNZN NZS§ SN | ZONSZ NN ZN S IV N\ 7\
ZiMisciAsphali=Rayt: ' % @ x 10 Hex-Head Bolts (1 Reqd.) . % 0 x 10" Hex-Head Bolts (1 Reqd.) S gin )
i (Washers Each Face, 2 Reqd.) { (Washers Each Face, 2 Reqd.) H L <] ts
—(—»f. —(—%» =
Steel Tube Steel Tube
Foundation —"] | Foundation —"| | i : X( (sym) <
Direction of Traffic Y v ) I l &
INSTALLED ELEVATION
ELEVATION
1Y
Sl (;/? 4 i
% ox10 Short Timber Brkwy. Post ¢ %' @ x 10° Short Timber Brkwy. Post YRR 5eq)
Button-Head Bol!\r Steel Tube Foundation Button-Head BD,,\!'/ Steel Tube Foundation
- ———T 6 T NOTES: i
1 Hex Jam —,[ =
| Brkwy. Terminal | Ground Nut System I 1. COMPONENT DETAILS: For additional component
| %) Post Sleeve Struts Cable Anchor details, See Sheet 10. PLAN
H I ' .
= Hex Jam (2 Regd.) Plate Assembly ° 2. END UNITS: Use materials for end units as defined —
| N Nut sy skem | ! At Lo in Specifications Section 967. End Units are referred ———— ROUNDED END UNIT
| = T Cable Assembly 5.5 f[ge/drupe to as "End or Buffer Sections" in AASHTO M180.
-~ oundation
Edge Of Flared End i — 1 (Typ.) Lap the Flared End Unit behind the W-Beam; lap the
2 Misc, Unit Shown = Rounded and Buffered End Units over the face of T a5
| asehatE (See Note 5) the W-Beam. 2
Lo e e oo = RLZsRl ol Sie oo e sop oo soo oo sup soor soSCERRRISE .o oo sop soor SEIRNGE DSRS0 so oo soe oo soa sy 2 3. FOUNDATIONS: Instali Steel Tubes by either of the
following methods: % @ (Sym.) %
- + — o — — . — 3
SINGLE FACE TRAILING ANCHORAGE a. Excavate, backfill, and compact material to provide R =
full passive soil resistance to the surface of the
INSTALLED PLAN tal
b. Drive the Tube using a dummy timber post to —_—
prevent damage to the Breakaway Post. FLEVATION 2% x 1% 5’”‘55 ‘TJVP’
(4 Reqd. Ea. Side,
€% 0x25 @ Short Timber Brkwy. Post € %' 0 x 25" @ Short Timber Brkwy. Post 4. GENERAL GUARDRAIL: General Guardrail typically
tton-Head Bolt- & Steel Tube Foundation Button-Head Bolt & Steel Tube Foundation includes Panels and Post Spacing as shown on Sheet
Button-Head Bolt—_, uttpn-l1god Bolt -] 2, including parallel and tapered segments. N
C————T & T N Transitions, Low-Speed Guardrail, or Reduced Post
W-Beam  Face 0f Guardrail o Spacing Guardrail segments may be substituted for
| the General Guardrail shown herein if indicated in
= 4 =] [ the plans. 1 ¢ (sym)
Ci 3 ffs lock 2l —_—
| -~ l Cable Assembly [ Ff et Blod 5. SIDEWALK REQUIREMENTS: When sidewalks are & -t
| 3 Nut System J T V. located adjacent to the End Treatment, install a
3 ; ) Cable Anchor Hex Jam ) ] 12 Steel Tube o Rounded End Unit (Fiared End Unit not permitted for
| g ] Plate Assembly~/ Nut System Foundation 4= 0 this case, .
° Brkwy. (Typ.) r <
| 2 gurr Terminal A ~ pE 6. END DELINEATOR: Mount retroreflective sheeting to 1~
~| Buffer Post Sleeve e (5 R the approach face of the End Unit in accordance with
| — Edge of End Unit Ground Struts (2 Reqd.) Specification Sections 536 and 967
| Asphalt o] b PLAN
L pavt | W-Bean - N\ Face of Guardrail BUFFER END UNIT
DOUBLE FACE TRAILING ANCHORAGE
INSTALLED PLAN END TREATMENT - TRAILING ANCHORAGE
=[ DESCRIPTION:
RELvﬁToN S FY 2020-21 INDEX SHEET
& FDOT{) GUARDRAIL
11/01/19 |3 — STANDARD PLANS 536-001| 9 of 24
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= ol 6-8° %" Steel
: | Plate — )
%' 0 Post —Fﬁ e W Wxz slot (Typ.) & f
Bolt Hole — i P‘}?Mg gg;[’ | |_rm A » % 1”0 x 7" Cable Stud -
| 1| Brate 2ot | Iy 2 ”‘r Y 1% 0 Full Thread Galvanized sy et
] s 4 o
]
T 1T 2% 3
| l'} - ELEVATION peen 4 o
| ! I I [ 1y 8 %" @ Galvanized Cable (6x19) (Typ.)
I M Swage Connected To Anchor Studs
HSS Rect I i l . 5 C3x5 Steel SECTION
ect. X
e | ! [ 1 © Channel o
(See Note 2) ~] il i i BEARING PLATE
| i | B SECTION
[ | || GROUND STRUT 1
| F N T
H N e
[ 1] I 1] £ £ = =
I i | ' I & 2" NPS Schedule 40 | | | |
- T T %0 Heles yp)
Li] R R e e e e e L
ELEVATION SECTION SRS ® @® @
T T T 1
STEEL TUBE FOUNDATION ELEVATION SECTION EHEVATION

SH" (+0.-%) 7% (+0°,-%6")

SECTION

BREAKAWAY TERMINAL

CABLE ANCHOR PLATE

POST SLEEVE

i i %' 0 x 1% Hex Head
Bolt (Thru W-Beam Pre-
s o > Fabricated Holes) (8 Reqd.) W-Beam
%x2%;" slot ~{ N Hex Jam Nut System 2

s i 1%’ Anchor % Cable %
| Stud Hole | ;l Assembly 1* 0 Cable Stud %' 0 1% ¢ W-Beam And
' & T Hex-Head Bolt ) _[ Anchor Plate
| o S _— é}_ . System (8 Reqd.) =
H Post 2 g n Washer (2" 0D., fal

= L 146" ID, %4" Thick) Steel End Plate

! ,,‘, %" Steel Plate I l\

5 Steel End Plate To Anchor Sl Bl Finte ™= ¢ Cable Assembly &

%0 2% Plate Edge (Three Sides) 1%" @ Cable Stud Hole
Foundation _} | =
galtHale=" | ELEVATION SECTION

! STEEL END PLATE CABLE ANCHOR PLATE ASSEMBLY

i B

ELEVATION SECTION / ¢ Steel Tube Foundation NOTES
—— SHORT TIMBER BREAKAWAY POST —— 2 ~ Plate !

(6”)(8" Nam.) Stop-Nails 1. INSTALLATION: Use components as shown on Sheets 9 & 11

4 Steel Plate \
%o

(See Note 3) Brkwy. Post

/‘

Briwy. Terminal
Post Sleeve

Bearing Plate

| —

Hex Jam Nut System

Short Timber

N

MATERIALS: Use steel plates, channels, and Cable Assemblies in accordance with Specification 967.
Use Short Timber Breakaway Posts and Steel Tube Foundations in accordance with Specification 536.

Use Hex Nuts, Hex Jam Nuts, and Washers in accordance with the AASHT0-AGC-ARTBA Guide to
Standardized Barrier Hardware with English unit equivalents of components FNX24a and FWC24a,

Bolt respectively. Two Hex Nuts may be used for the Hex Jam Nut System.
Hole —, —
& sf"“ leeve Cable 3. PLATE STOP-NAILS: To prevent rotation of the Bearing Plate, drive steel 2y Type 8d nails with
hort Timber Assembly %
z ost ASTM AI53 hot-dip galvanization.
N Pz 4. CABLE ANCHOR PLATE ASSEMBLY INSTALLATION: Mount to the pre-fabricated Cable Anchor Plate Bolt
Holes in the W-Beam Panel, as shown on Sheet 4. These panel holes are only permitted for this
e | o e ! Steel Tube Cable Anchor Plate Assembly application.
%oxio A Foundation
20" Hex-Head Bolt 5. SOIL PLATE BOLT HOLE(S): For Trailing Anchorage installations as shown on Sheet 9, the two bolt
— holes shown may be substituted with a single bolt hole located at the tube centerline.
SECTION ELEVATION
SOIL PLATE POST & CABLE MOUNT ASSEMBLY END TREATMENT -
<[ DESCRIPTION:
revision |9 FDGR) FY 2020-21 woex | smeer
2 GUARDRAIL
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Post Mount Cap, Short Timber

| CRT End Treatment &
/Eegm/End Guardrail Sta,

¢ Post Cap &

3
Brkwy. Post, & Steel Tube Foundation (See’?[;gr“)’; \' Panel Bolt Hole —]
6-0" Misc. Asphalt Pavt. Extension \l 15-7%" W-Beam Panel |_CRT System 7 |
T I
€ Short Timber Brkwy. Post "5“ Fhest 18 % o panet |
T ——— & Steel Tube Foundation ! 'Bolt. Hole —
f &3 3. i 10" NPS Sch. 40 l l
2 3 ’ C|
%' 0 x 1% Button-Head Bolt (Typ.) I %0 x 14 | | EiEvarToN
Hex-Head Bolt y . !
Buffer End Unit ! & Rect. Washer Cable Anchor %0 x 10"
(See Note 5)«) Plate Absemb’}'\ f Button-Head Bolt ' |
¢ W-Beam, Post Bolt Slots, 7 =7 = = =
& %" 0 Button-Head Boits =N = 1 b 1t i =t ¢ ¥ Steel
e X [ ] - cAl = -3 () s Piate & Pige ~
B O e =5 = s o e
(See Note 7) s — 25 er o - o |
. Cable Stam sy ' Midspan Panel / 107 NPT, Y S‘% steel Plate
iy Short Timber Brkwy. Post Assembly ; | Lap Splice %' 0 Panel Bolt Hole [12x4"x3")
6 ~ ¥' 0 Galvanized Steel
! (4 A %' Steel Plate & Pipe
See Post & Cable Mount A gl |_— Short Timber I |— crT post (X
Brkwy. Post f (See Sheet 12) PLAN
Detall{3heeti10) 3 (%" 1. Grip Pattern) |-
- 1 5 — = —_—— — — steel plate € Post & post Cap
NS — ] SN ] 2222 Sl el NS == S SRR azwxg)
: Transverse W-Beam Panel
Asphalt. Soil Plate Assembly Soil Plate | T T
Pavt, VT fonTube @) (See Note 4) Gaplestud v | (on Tube © i 1
|| || 4 1 1] Q%0 x 1Y
Steel Tube i steel Tbe 17 , " 1 i1 Button-Head Bolt
Foundation — | %' 0 x xo“ Hex-Head Bolts  Foundation i %' 0 x 10" Hex-Head Bolts \ W o (No Washer)
A (2 Req A (2 Reqd.) Short Timber  [! '
{Washers Each Face, 4 Reqd.) (ashers Each Face, 4 Reqd.) Briowy. Post —J3
INSTALLED ELEVATION INSTALLED SEETION
POST MOUNT CAP
. " w y % 0 x 10"
¢ Short Timber Brkwy. Post, Post €% 0 x 1% Short Timber Brkwy. Post . Trans. Cable Stud Mount:
Mount Cap, & Steel Tube Foundation punton-Head Bolt o ey Rost ¢ Buiton-Heas solt € @ Square Steel Tube,
e e T
e . e %" Bolt Hole
| %' 0 x 1Y Button- ! | %' 0 Hole /i
| f Head B lftr ) Partial Cable | Wx2y Post  [EF T 5 BEa il
Buffer End Unit | ead Bolt (Typ. ] quare Steel Tube Steel Tube
| (Bend to Fit) (GiRedn. Perisplice) . Assemtly ! Bolt: Slot.=— =5 (8" X2 x 215X ) Foundation
4 3 es——as——
& Special End Shoe Short Timber 5 2%5'%3" Slot
| 3 Post | Y Briwy. Post & (Typ.) (8 Reqo.) —=F— —+ L
| K /cwaum % :¢ Inside Steel L >
3| ap Tube -—-l
S am N cable anchor LAl (fyp) ELEVATION
| Edge Of & E: Cable Assem.  plate Assem. 4 T”] ELEVATION Square Steel Tube
( QAsﬁgfr‘ . B 4. ‘ (8"x 2% X2 X ") | ¢ %" Bolt Hole
| Pa s T ~ S | x Trans. Cable |/
X I 37 0 x 1} Hex-Head L Face OF T Gy 3 Stud Mount
L seitrmeayp JiﬂL _Bolt & Rect. Washer ____ b Jﬂemrﬂ a BEeVeed = | arsdiomiiia
' i Foundation
PLAN Steel Plate to | I
INSTALLED PLAN Steel Tube /)
CRT END TREATMENT ASSEMBLY ————SPECIAL END SHOE=——— ¢ Sﬂuarsﬁsiieg;a:gbzfi LY
A teel ate
NOTES: 1Y%5" 0 Cable Stud Hole Q2%
1. INSTALLATION: Use with CRT Systems as required on Sheet 12. 5. SPECIAL END SHOE MOUNT: Punch a %' 0 hole in the W-Beam Panel as needed to secure the PLAN
2. COMPONENT DETAILS: For additional component details, See Sheet 10 & 12. For the Rectangular Speclal Ead: Shoe with the. %0, NeXorlpad Boll. Galvenlae’fiele; ier Specilication 362, TRANSVERSE CABLE
Washer-getell; sekioneeid 6. FOUNDATIONS: Install Steel Tubes with attached Soil Plates by either of the following methods: STUD MOUNT
3. MATERIALS: Use steel End Shoes, Plates, Tubes, and pipes in accordance with Specification 967. 21 Excavate; backfill-and compact material to:provide full passive-soll resistance to afl
4. PARTIAL CABLE ASSEMBLY: The Partial Cable Assembly is similar to the Cable Assembly defined surfaces of the tube and soil plate.
on Sheet 10, except with a 9-0" total length and the Swage Fitting and Cable Stud omitted from TR e TS A ST S e T T B o T o 5 i
ope_end damage to the breakaway post. END TREATMENT
Feed the Cable Stud through the Cable Stud Hole of the Transverse Cable Stud Mount as shown,
and secure it with the Hex Jam Nut System as defined on Sheet 10, 7 g‘f’(g,‘;gﬁ(’fﬁ:‘{g’gmj’,”,’r;‘,'z,‘i’gg’gfg”’; sheeting to the approach face of the Buffer End Unit in CONTROLLED RELEASE
LAsT __|Z| DESCRIPTION:
REVISION |3 FDDCX\T FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 |3 —— STANDARD PLANS 536-001| 110of 24
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Intersecting Side Road
Or Driveway (Typ.)

Begin/End CRT
32 Ft. R. Sta.

General Guardrail

Standard
Post &

Offset Block

Min. Clear Area mers-(

L =50-0"

Principle Roadway (Typ.) [~
) Begin/End CRT Begin/End CRT Begin/End CRT
omit Bolt o4y L~ 8FL R Sta 9.4y L 16 Ft R Sta 94 24 Ft. R. Sta.
(See Note 5) W-Beam W-Beam
& Panel | General Guardrail Panel | General Guardrail General Guardrail
o8 | GeaeralsbuaicraL, | Uenerol:Guandkall
g < §
'3 5 5
“ Standard o Standard R Standard 5
Post & = Post & = & Post & S
offset Block | u Offset Block u 5 0ffset Block &
= 5 R
X33 s 2 & I
SSE| L wmin clear Area Limits Min. Clear Area Limits~""| N =
< !
nES B =300
R . Min. Clear Area L/mffs-(
3 Midspan Panel Splice (Typ.) %83
$El L 382 L= 00
29 CRT Post @ 6-3" Sp. a=z| P
=8 A (Typ.) (5 Reqd.) = .
k9 & Midspan Panel Splice (Typ.) 233
2E oF Fag
S 8 FOOT RADIUS £9 CRT Post @ 6-3" Sp. aze| P
=t =8 (Typ.) (6 Reqd.) ST (. —
CRT SYSTEM e N A 2 1IN g
= = Midspan Panel Splice (Typ.) .
PLAN VIEW 28 ga 3\ ;,5“5%
$) 16 FOOT RADIUS E‘i CRT Post @ 6'-3" Sp. aza
CRT SYSTEM g5 v (Tvp) (8 Reqd) B
PLAN VIEW It mg
Match Line Match Line S £0
(CRT System (CRT System <) 24 FOOT RADIUS S
Plan View) Plan View) CRT SYSTEM g
Face of i Face of iy 2%
Guardrail Guardrail PLAN VIEW =2
§
5= CRT cRT <
32 Post Post
ZE CRT SYSTEM SUMMARY TABLE:
23
ERAC]
< RETURN LENGTH OF AREA CLEAR
S8 CRT End RADIUS sHop-genT | OUANTITY. OF | OF HAZARDS
A Treatment CRT End (FT.) PANEL(S) (FT.) ox W(FT.)
&x & Begin/End Treatmetit 6" Nom.
i) Guardrail Sta. A;ii,,',';ﬁ; 8 12.5 5 25 x 15 cwo
(See Sheet 11) 16 250 6 30 x 15 Bolt Hole \ i =
24 37.5 8 40 x 20
CONTINUING OPTION END TREATMENT OPTION 32 50.0 10 50 x 20 2l .
I o]
@3y -
CONNECTING DETAIL 0 HDIE\ \ &
@
1] & s
| ¥ i
NOTES: 2 &
Fr1 1 ©
1. INSTALLATION: Construct the specified radius layout and Connecting Detail option as shown in the plans +
2. MIN. CLEAR AREA: Keep the area behind the CRT free of fixed objects and aboveground hazards within the Min. Clear Area limits !
fhown,hmamram a slope not steeper than 1:10 for a minimum 2' behind the posts, and maintain a slope not steeper than 1:2 beyond 2 [
rom Lhe posts. -|_

3.

»

MATERIALS: For CRT Posts, use
accordance with Specification 96

w

Button-Head Bolt only at the location shown).

APPROACH GRADING: Maintain grading on the roadway side of the guardrail face at a maximum slope of 1:10.

Timber Post material in accordance with Specification 967. Use steel panels and hardware in
7.

BOLT OMISSION: For the 8 Foot Radius CRT System only, do not place a panel-to-post mount bolt at the center CRT Post (omit the %"

CRT POST ELEVATION
(6"x8" Nom. Timber)

6. SHOP-BENT PANELS: Install Shop-Bent panel(s) where indicated using 12-0" or 25'-0" W-Beam Panels. Splice at post locations within
the CRT radius using the General configuration of %' 0 Button-Head Bolts (8 reqd. per splice).

~

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post Spacing as shown on Sheet 2, including parallel and tapered

segments. Approach Transitions, Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments may be substituted for the General

Guardrail shown herein if indicated in the plans,

Midspan Panel Splice (Typ.)

CRT Post @ 6'-3" Sp.
(Typ.) (10 Reqd.)

32 FOOT RADIUS

CRT SYSTEM
PLAN VIEW
-2t I-10"
Face of
Guardrail A
[ X ¢ W-Beam Panel
=1 & %' 0 x 10
& ! Button-Head Bolt
1:10 Max,
2" Misc =
Einish T
Grage Asphalt E

Pavt. ’-——I
+|\1Mm)

™~ 3" Hole
L)

]
1~ CRT Post
-}

—

CRT INSTALLED SECTION

LAYOUT FOR CONTROLLED
RELEASE TERMINAL (CRT) SYSTEMS -
SIDE ROADS AND DRIVEWAYS

LAST
REVISION
11/01/19

REVISION
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TL-3 Apprh. Trans. &
Begin/End Guardrail Sta, Begin/End Rigid
Barrier Sta

¢ Splice \—I
Rectangular wEsher\:

‘LA Length of Approach Transition = 30'-7%" (TL-3)

—] Direction of Traffic

Typ.) (12 Reqd.
Rigid Barrier 7P s

12-6" Thrie-Beam Panel (Nested)

6'-3" Thrie-Beam Transition Panel

12'-6" W-Beam Panel (Nested) General Guardrail

(Over Panel Face)

(Single-Slope Thrie-Beam

12 Ga 106 126 or Approach
Shape Shown) Terminal v 11w ¢ sutton-teas son? ©9) Trie-gean orfset Biock seam - Gatzel iz Terminal Assembly
Connector / (Post Mount) (Typ.) Wwith 1'-6' HSC:Z%;{:%; 0”55( (Bfr:’s); (Per the Plans)
. s s s i T . L
2 5 E Sa— + = + = : = ey =
e L= =

< Curb Top

Constant Slope
(Varies by End
Trans. Option)
(See Note 4)

/ End Trans. ‘

of Curb

Hex-Head Bolts & %' 0 x 2'1
(Typ.) (5 Reqd.) Button-Head |
(See Sheet 17) Bolts (Typ.)

Standard Post (Typ.)

Post Spacing @ I'-63%"

Curb Lip

45p. @ 3-1%"

Curb Lip and/or

Finish Grade Elevation
(Varies by End
Transition Option)
(See Note 4)

2 5p. @ 6-3"

TL-3 Apprh. Trans. &

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

Parallel Guardrail (Offset Parallel to Traffic Lane)

, _Taper to Guardrail Offset Per the Plans

I (If Required) (1:15 Max.) (See Note 3)

(See Note 7)

Begin/End Guardrail Sta. \
I
Edge of 2* Misc.
‘Asphalt Pavt.
Rigid Barrier B|l—c¢C
% Standard offset Block (Typ.)
7% Post (Typ.) (See Note 6) Back of
= 3 f v v 3 Curb N
L1 11 / / a \ .
e |
LI L1
S Eyrr E—= o
Rigid Barrie
Rigid Barrier S oarrer \ Alignment: Curb \ Face of 94l Curb Transition
End Transition

(See Note 5)

N

Guardrail I ('Flush Shoulde

(See Note 6)

pe Flush Shoulder (Shown)

r Option' Shown, See Note 4) {For Curb Connection

AL
B

£ £

N\ curt uip

TL-3 APPROACH TRANSITION
INSTALLED PLAN

Options, See Note 4) ~

_—] Direction of Traffic

NOTES:
1. INSTALLATION: Construct the Approach Transition segment where indicated in the 4. END TRANSITION OF CURB OPTIONS: The Plan and Elevation views depict an example 7. OFFSET: The required offset difference between the Face of Guardrail and Rigid
plans. For example Layouts showing the Approach Transition's fit among other Curb Transition to Flush Shoulder from Section D-D to E-E, but this transition may Barrier Shoulder Line is considered negligible and may not be shown in the guardrail
guardrav( segments, see Sheet 19. require a different shape depending on the End Transition option shown in the plans offset callouts in the plans. A consistent guardrail offset deviation of up to 4 inches
(Either a 'Shoulder Gutter Option’, 'Raised Curb Option', or 'Flush Shoulder Option'). outside of the Rigid Barrier Shoulder Line is permitted over the length 'LA"
For existing bridge connection options, see Indexes 536-002, 521-404, and 521-405. See Sheet 14 for additional curb options and Sheet 17 for curb shape details.
8. GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post Spacing as
2. SECTION VIEWS & DETAILS: For cross sections and details, including the barrier 5. RIGID BARRIER END TRANSITION: Taper the Rigid Barrier toe as shown. See shown on Sheet 2, including parallel and tapered segments. Approach Terminals,
mounting hardware, curb transition, adjacent grading, and installation dimensions, Concrete Barrier, Index 521-001, and Traffic Railing, Indexes 521-422 and 521-428, Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments may be
see Sheet 17. for details. substituted for the General Guardrail shown herein if indicated in the plans.
3. GUARDRAIL TAPER: The connecting guardrail may require a different lateral offset if 6. OFFSET BLOCKS: For Thrie-Beam post locations within the Length of Approach
shown in the plans. At the location shown herein, taper the guardrail to the Transition segment, use the Timber Offset Blocks with I6" height shown on Sheet 5.
connecting guardrail offset. If the adjacent guardrail segment has the same offset
as the Approach Transition segment, then no taper is required. For the midspan of the Thrie-Beam Transition Panel and for all other W-Beam APPROACH TRANSITION CONNECTION
locations shown herein, use the W-Beam Offset Blocks with 1'-2 height.
TO RIGID BARRIER - GENERAL, TL-3
[ DESCRIPTION:
REVISION 9 FY 2020-2] INDEX SHEET
& FDDT{S GUARDRAIL
11/01/19 |2 —— STANDARD PLANS 536-001| 13 of 24
&3
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34

2020-10-15




24815 PH

10729/2019

‘LA Length of Approach Transition = 30'-7%" (TL-3)

TL-3 Apprh
Trans. &
Begin/End

(See Note 3)

Parallel Guardrail

Tapering Guardrail (1:15 Max.)

Parallel Guardrail

Guardrail Sta. 1

7Y

28-1%"

Additional Offset
1 )

ock (Typ.
Edge of 2" Misc. (If Applicable)
Asphalt Pavt N

10"
TMin)

Back of a:mi o
'

Curb Taper
(Linear)

)
&

R

10" (Min)

Edge of 2* Misc.
‘Asphalt Pavt.

e -

(See Sheet 6, "Ad jacent
to Shoulder Gutter")

:

Back ot [
Shidr. Gutter

16"

Rigid

curb Lip~ Face of Guardrail 7

Alignment _Curb Curb Transition

(Linear)

3-6"

Rigid Barrier
Shidr. Line

[z

|

S

~N
Curb Lip
of

(Front
Shidr. Gutter)
Shoulder Gutter

TL-3 Apprh.
Trans. &

18-1%" g-4%"

‘LA Length of Approach Transition = 30'-7% (TL-3)

TL-3 APPROACH TRANSITION
WITH 'SHOULDER GUTTER'
CONNECTION - PLAN VIEW

Begin/End

Guardrail Sta. 1

(See Note 3)

Parallel Guardrail

Tapering Guardrail (1:15 Max.)

—1Direction of Traffic

Parallel Guardrail

%

28-1%"

Back of Curb

Edge of 2" Misc
Asphalt Pavt. \

(Linear)

2-6"

Curb Taper

\

2-6"

Edge of 2* Misc
Asphalt Pavt. ~

A

(See Sheet 6, "Adjacent to Curb")

[

A

Curb Lip -\ Face of Guardrail S

Back of Curb /

2'-0"

Alignment Curb Curb Transition

Curb Lip

J

(Front of
Type F Curb)

Type F Curb

18-13" 9-4%"

NOTES:

GENERAL: See the applicable notes and details on Sheet 13,

N

SECTION VIEWS & DETAILS: For cross sections and details,
including the barrier mounting hardware, curb transition,
adjacent grading, and installation dimensions, see Sheet 17.

W

ELEVATION VIEW; For post and panel installation details
within LA, see the elevation view on Sheet 13. The curb
details will differ depending on curb option required.

TL-3 APPROACH TRANSITION
WITH 'TYPE F CURB'
CONNECTION - PLAN VIEW

——1Direction of Traffic

APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - GENERAL, TL-3
CURB CONNECTIONS

LAST
REVISION
11/01/19

=
o
K4
S
@
3

DESCRIPTION:

FDOTY

-

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX
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3
S

Rigid Barrier
(Single-Slope
Shape Shown)

Rigid Barrier W

TL-2 Apprh. Trans.
& B

egin/End Begin/End Rigid

Standard Post (Typ.)— 1

(Varies by End
Transition Option)
(See Note 4)

Guardrail Sta. | Barrier Sta _—1 Direction of Traffic
€ Splice \: ‘LA' Length of Approach Transition = 21'-3¥" (TL-2)
Rectangular Washer\
(Over Panel Face) . Law-Sdneed
(Typ.) (12 Reqd.) 3-1%" Thrie-Beam  6'-3" Thrie-Beam Transition Panel _ " W-Beam Panel (Nested) Guardrail
. 10 Gax 10 Gai 12 Gai Or Approach
Thiie-geam (10 Gauge) 110.5uge) (12;68uge) T?;minaZpA;‘semL;Iy
rmi 74 I 'er the Plans,
Connector 7% 2-6% ¢ Button-Head Bolts
L~ (Post Hount) (Typ.)
ot <L i ,
- B o i s i = + -t L
P o = i Constant Slope [
W-Beam (Varies by End
Offset Block Trans. Option) L~ End Trans.
| | ¥ I TN~ Curb Top (See Note 4) of Curb
L ' b
5 @ %0 x 16" + Lg Splice Hores_ Corbly oy wwA \ E
Hex-Head Bolts &% 0 Curb Bottom'
(Typ.) (5 Reqd.) Button- Head. : Curb Lip and/or
(See Sheet 17) Bolts 1ryp; H Finish Grade Elevation
'
'

Post Spacing

3 5p. @ 3-14"

TL-2 Apprh. Trans.
& Begin/End
Guardrail Sta. f

TL-2 APPROACH TRANSITION
INSTALLED ELEVATION

Parallel Guardrail (0ffset Parallel to Traffic Lane)

Taper to Guardrail Offset Per the Plans

18-

Edge of 2" Misc.

Back of

L1

Asphalt Pavt \

Curb N

Standard
Post (Typ.)

o

(If Required) (1:10 Max.) (See Note 3)

I= =T

Rigid Barrier
End Transition Shidr. Line
L (See Note 5) (See Note 6)

_( Rigid Barrrer\ Alignment Curb Section

-4 Curb Transition

i \ Flush Shoulder (Shown)

~

(‘Flush Shoulder Option' Shown, See Note 4)

(For Curb Connection

N\ curb 1 o

2]

TL-2 APPROACH TRANSITION
INSTALLED PLAN

Options, See Note 4) =,

£

——] Direction of Traffic

NOTES:

. INSTALLATION: Construct the Approach Transition segment
where indicated in the plans. For example Layouts
showing the Approach Transition's fit among other
guardrail segments, see Sheet 19.

For existing bridge connection options, see Indexes
536-002, 521-404, and 521-405.

SECTION VIEWS & DETAILS: For cross sections and
details, including the barrier mounting hardware, curb
transition, adjacent grading, and installation dimensions,
see Sheet 17.

~

w

GUARDRAIL TAPER: The connecting guardrail may require
a different lateral offset if shown in the plans. At the
Jocation indicated herein, taper the guardrail to the
connecting guardrail offset. If the adjacent guardraif
segment has the same offset as the Approach Transition
segment, then no taper is required.

o

END TRANSITION OF CURB OPTIONS: The Plan and
Elevation views depict an example Curb Transition to
Flush Shoulder from Section D-D to this

transition may require a different shape depending on the
End Transition option shown in the plans (Either a
‘Shoulder Gutter Option', 'Raised Curb Option', or 'Flush
Shoulder Option’). See Sheet 16 for additional curd
options and Sheet 17 for curb shape details.

w

RIGID BARRIER END TRANSITION: Taper the Rigid Barrier
toe as shown. See Concrete Barrier, Index 521-001, and
Traffic Railing, Indexes 521-422 and 521-428, for details.

o

OFFSET: The required offset difference between the Face
of Guardrail and Rigid Barrier Shoulder Line is
considered negligible and may not be shown in the
quardrail offset callouts in the plans. A consistent
guardrail offset deviation of up to 4 inches outside of
the RIgid Barrier Shoulder Line is permitted over the
fength "

o

GENERAL GUARDRAIL: General Guardrail typically includes
Panels and Post Spacing as shown on Sheet 2, including
paraliel and tapered segments. Approach Terminals,
Low-Speed Guardrail, or Reduced Post Spacing Guardrail
segments may be substituted for the General Guardrail
shown herein if indicated in the plans

APPROACH TRANSITION CONNECTION
TO RIGID BARRIER

LOW-SPEED, TL-2

LAST
REVISION
11/01/19

REVISION

DESCRIPTION:

FDOT\)

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX

536-001

TR No. 613141-01
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‘LA’ Length of Approach Transition = 21'-3%" (TL-2)

TL-2 Approach
Trans. &

(See Note 3)

Parallel Guardrail

Tapering Guardrail (1:10 Max.)

Parallel Guardrail

Begin/End

Guardrail Sta 2 189"
s Additional Offset
7% Block (Typ.)
Edge of 2 Misc. (If Applicable)

Asphalt Pavt.

A e By
Back of Curb

L ol
T B
|

T
1

Curb Taper
(Linear)

0 min)

Edge of 2" Misc
Asphalt Pavt. ~ -

(See Sheet 6, "Ad jacent
to Shoulder Gutter”)

26"

] H Pg

&1

Back of
Shidr. Gutter /

—
Rigid Curb Lip % Face of Guardrail 7

Rigid Barrier [ % L
Shidr. Line 4

i
1 Barrier ~
Curb Taper
B D W\F poor T
~ o L] Shidr. Gutter)
Alignment Curb Curb Transition Shoulder Gutter
8- % 9-ay
TL-2 APPROACH TRANSITION —"1Direction of Traffic
WITH 'SHOULDER GUTTER'
CONNECTION - PLAN VIEW
TL-2 Approach
Trans. & 'LA' Length of Approach Transition = 21'-3%" (TL-2)
Begin/End
Guardrail Sta 24 (See Note 3)
Parallel Guardrail Tapering Guardrail (1:10 Max.) Paralle] Guardrail
7y 18'-9" (See Sheet 6, "Ad jacent to Curb”)
A
y Edge of 2* Misc
Edge of 2" Misc. 9
\ Asphalt Pavt.
= il Asphalt Pavt. \ i P — SR TV i
Bi Back of Curb P G171~ &
Ll & il \ Curb Taper 0 H H H
? 1 N
— T 117_R A A g/ ™ A |
e o T / slez
£S
L\ Rigid Curb Lip Face of Guardrail 7 Back of Curb RSE L
q Barrier N\ ==
Curb Lip /
(Front of
B D G Type F Curb)
et | |
Alignment Curb Curb Transition Type F Curb
8- 9% 94y
TL-2 APPROACH TRANSITION ——Direction of Traffic _
NOTES: WITH 'TYPE F CURB'
CONNECTION - PLAN VIEW
1. GENERAL: See the applicable notes and details on Sheet 15.
2. SECTION VIEWS & DETAILS: For cross sections and details,
including the barrier mounting hardware, curb transition,
adjacent grading, and installation dimensions, see Sheet 17
3. ELEVATION VIEW: For post and panel installation details
within LA, see the elevation view on Sheet 15. The curb
details will differ depending on curb option required APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - LOW-SPEED, TL-2
CURB CONNECTIONS
LAST __ |Z| DESCRIPTION:
REVISION 3 FDO‘T‘% FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 g —==— " STANDARD PLANS 536-001| 16 of 24
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4y 4y
2z 44 3
%" 0 Bolt %'x2Y" Post Bolt
Holes Slot (Typ.) (2 Reqd.)
(2 Reqd.) -

z@ Terminal Connector
& 13" 8 Bolt Hole

8 2%2"x 13" Splice
3 %" 0 Bolt Hole f.;r Rotated 50
) (Typ.) (7 Reqd.) (Typ.) (12 Reqd.)
2 ELEVATION
2-6"
10 Gauge Steel B
PLAN

————THRIE-BEAM TERMINAL—/——
CONNECTOR DETAIL

Rigid Barrier
(Single-Slope

¢ Thrie- Traffic Railing
Bean Shown, Concrete
anel

Barrier Similar)
Curb
Shoulder  Lip

Top of Curb (Typ.)
(1:10 Max.)

Shoulder
(

Ll 5
1:10 Max.) \p\ i

¢ % 0 x 16" :zs:gm Basmer e
Hex-H. Its ingle-Slope ¥ —_—
e ,5’5; ons Traffic Railing Tm B
33 Shown, Concrete s .
(see Gengr’gl Barrier Similar) &5 _t __‘, Ry ]
Note 5) Back Plate el =g % .
(5 Reqd.) (21°x12'x%") 7t 2 N il
F x N 1
1" 0 Bolt =
3 Tmryi;zn;‘e;:z ] Hole ‘”’”ﬂ 1o [ ss/a ) Steel
. tee
P 6 FILLER PLATE
BACK PLATE
Filler Plate
(8'x8"x114")
! 180mu’ for Match Slope of "
e Ad joining Traffic 6" R =3 (Typ.)
with a Flat Raifing Face ~ [,/ (Top Corners)

SECTION A-A
RIGID BARRIER TERMINAL
CONNECTOR MOUNT

26t
¢ Thrie-
Beam

Panel T Offset Block

Approach Trans.,
Shown Dashed)

4 Back of Curb (Typ.) ] \ 2 wisc
; Asphalt Pavt,
Align with Base Alignment Curb (1:10 Max.)
Alignment Curb of Concrete
Rigid Barrier
SECTION B-B SECTION C-C
BEGIN ALIGNMENT CURB ALIGNMENT CURB
(Mate to Rigid Barrier) (Intermediate)
3-0"
¢ W-Beam ¢ W-Beam
Panel Fanet |- Additional
- orfset
curb Block
Shoulder ~ Lip Shoulder Llp o
(1:10 Max.) \ (1310 Max.) \ I/ "
Line L~ 2" Misc.
N I\ Asphalt Pavt.
X (110 Max,
2" Misc. | .
Flattened Asphalt Pavt ) | 1" (Single-Slope)
Alignment Curb (1:10 Max) Shoulder Gutter

(Terminating
Section)

SECTION E-E
END TRANSITION
FLUSH SHOULDER OPTION

2Y;" (F-Shape)

SECTION F-F
END TRANSITION
SHOULDER GUTTER OPTION

(1-6" Height Block
for General, TL-3

L

[N concrete

Single-Slope Bar: (See Note 4)
F-Shape Barrier 220
ALIGNMENT CURB
SECTION
¢ W-Beam
Ranel offset
Block (Typ.)
Curb
Shoulder “Lip
(1:10 Max.) \
0\
I \ 2 wisc.
Asphalt Pavt.
Alignment Curb (1:10 Max.)

SECTION D-D
BEGIN TRANSITION
(End Alignment Curb)

¢ W-Beam
Panel ~
curb
shoulder  “ip &
: i L 2 misc
4re19Maxd \ N Asphalt Pavt
| (1:10 Max.)
T
[ 3% (Single-Siope)
Raised Curb
(Tyoe F Shown)

5" (F-Shape)

SECTION G-G
END TRANSITION
RAISED CURB OPTION

CURB TYPICAL SECTIONS

Alignment Curb

Begin Transition
(Section D-D)

FLUSH SHOULDER OPTION End:Fage

End Transition
(Section E-E)

Alignment Curb

Begin Transition
(Section D-D)

SHOULDER GUTTER ety
End Transition
(Section F-F)

Alignment Curb

Begin Transition
(Section D-D)

(2 for
F-Shape
Barrier

galsedsCurb
d Cur
RAISED CURB OPTION {Type F Shown)
End Transition
(Section 6-G)

CURB TRANSITION ISOMETRIC VIEWS

NOTES:

1

w

S

PLAN AND ELEVATION VIEWS: Work with Sheets 13 thru 16.

END TRANSITION OF CURB OPTION: Install one of the three End Transition types shown
per Section E-E as indicated by the plans.

GRADING BEHIND POSTS: Place Slope Break a Min. 2-0” behind the post, per Sheet 6.
MATERIALS & CONSTRUCTION: Construct the concrete Aligning Curb and Curb transition

in accordance with Specification 520. Use steel Plates and Thrie-Beam Terminal
Connectors in accordance with Specification 967.

APPROACH TRANSITION CONNECTION - DETAILS

LAST 2| DESCRIPTION: FY 2020-21 INDEX SHEET
REVISION |3 5 RA
11/01/19 é FROTY  sranparD pLANS BUARDRALL 536-001| 17 of 24
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N

w

Approach Trans. &
Begin/End Double
Faced Guardrail Sta. ~_]

|~ Splice

Begin/End Rigid
Barrier Sta.

‘LA Length of Approach Transition =

30-7%"

25'-0" Thrie-Beam Panel (12 Gauge)

¢ Splice Holes
%0 x 1"

6-3

12'-6" Thrie-Beam Panel (Approach Side Only)

6'-3" Thrie-Beam Transition ,

12'-6" W-Beam Panel (Nes!

Double Faced

ted) General Guardrail

Button-Head

Bolts (Typ.) \"__I

¢ Hex-Head Bolts
(Barrier Mount) (Typ.)

o

Trimmed Std.
Offset Block

L Thrie-Beam
Terminal
Connector

Y| v

§ Hex-Head Bolts
(Post Mount) (Typ.)

(12 Gauge) (Nested with 25'-0" Panel)

(10 Gauge)

(12 Gauge)

W-Beam
Offset Block

* Misc
Asphalt Pavt.

Or End Treatment
(Per the Plans)

q C %0 x 15
Hex-Head Bolts
(Typ.) (5 Reqd.)
(See Note 2)

Rigid Barrier
(Median Barrier Shown

— Rigid Barrier

Traffic Railing Similar)

(Median
Barrier Shown,
Traffic Railing
Similar)

arrier En
(Tapered Toe)

Trans.|

Standard Post (Typ. JS?|

Post Spacmgl 55p. @

Y

!
,

4.5p. @ 3-14"

25p. @ 6-3"

Trimmed Std.

Offset
Block (Typ.) ~ G

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED ELEVATION

Guardrail Offset Parallel to Traffic Lane = 27'-6%"

Taper to Guardrail Offset Per the Plans

Standard

Offset
Post (Typ.) Block (Typ.)

‘

6
(Typ)

Edge of 2 Misc
Asphalt Pavt

Face of
Guardrail

— | Direction of Traffic

(If Required) (1:15 Max.) (See Note

T

L

e

Direction of Traffic

NOTES:

1. INSTALLATION: Construct the Approach
Transition segment where indicated in the
plans. The required offset of the
connecting ad facent guardrail is shown in
the plans

The Layout given on Sheet 20 provides a
basic scheme for connections to adjacent
guardrail, where a taper to a differing
guardrail offset may be required. If the
ad jacent guardrail has the same offset
as the Approach Transition segment, then
no taper Is required.

THRIE-BEAM TERMINAL CONNECTOR: See
Sheet 17 for Details. The installed bolt's
threaded portion is not permitted to
extend beyond 7" from the face of the
nut; trim the threaded portion as needed
and galvanize in accordance with
Specification 562.

GENERAL GUARDRAIL: General Guardrail
typically includes Panels and Post
Spacing as shown on Sheet 2, including
parallel and tapered segments. End
Treatments or Reduced Post Spacing
Guardrail segments may be substituted
for the General Guardrail shown herein if
indicated in the plans.

w0
Bolt
Holes
(Typ.)

(Typ N (Typ.)

TYPE F-F
SECTION

TYPE G-G

SECTION

AY

N\ Edge of 2 misc.
Asphalt Pavt.

2" Misc.
Asphalt
Concrete

Face of
Guardrail

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED PLAN

-

(Typ)(Typ.)

TYPE F-F
SECTION

4%
=

1'-10"

w
TYPE G-G
SECTION

Type F-F Trimmed
Std. Offset Block (Typ.)

G %0 x 24
Button-Head Bolts

Thrie-|

rie-Beam Nested

Thrie-Beam
!

(Approach
ide)

Median Rigid
Barrier

SECTION F-F

——=TRIMMED STD. OFFSET BLOCKS —— ———=TRIMMED STD. OFFSET BLOCKS ——

TIMBER POST ALIGNMENT WIDTH

STEEL POST ALIGNMENT WIDTH

26" (Timber Posts)
or 24" (Steel Posts)
Button-Head Bolts

Type G-G Trimmed

% (Use Timber
€% 0x
Width as Reqd.)

Thrie-Beam

(Trailing
Side)

Median Rigid
Barrier

SECTION G-G

1

Std. Offset Block (Typ.)
Post or

Steel Post Alignment

Nested
Thrie-Beam
nel

(Approach
ide)
Barrier End

Transition (Typ.)
(Each Face)

APPROACH TRANSITION CONNECTION TO
RIGID BARRIER WITH DOUBLE FACED GUARDRAIL

LAST
REVISION
11/01/19

DESCRIPTION:

REVISION

FDOT\)

FY 2020-21
STANDARD PLANS
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/ Edge of Traffic Lane

Begin/End Rigid
Barrier Sta.

Rigid Barrier

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

__—1 Direction of Traffic [~
(2-Way, No Median)

—| Direction of Traffic

(With Median)

Begin/End
Guardrail 5ta.~

'LE' Length of End Treatment

-

Shoulder Line

(See Note 2)

—————————— ——l»———— Unear Taggr—————m—m——rm—m——m—m———m——————

FHHHHEE B 6§ § § T per Face of Guardrail 2
L ] ] ] ] ] ] ] ] ] ] ] ] N
Approach Trans. Begin/End Taper Segment Approach
Begin/End Terminal

& Begin/End

Guardrail Sta.

Begin/End Rigid

Taper Sta. (If Applicable)

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)

Edge of Traffic Lane

_—] Direction of Traffic

Begin/End Double
Faced Guardrail Sta.

Begin/End

Taper Sta
By

Std. Guardrail Trans.
To Crash Cushion

Guardrail Sta.

If Applicabl
__ Shoufder Line ~ _Se_é 132‘”’%_)@

Match Line
Face of Guardrail End Treatment

{option 1)
f ] i i ] \\1

Barrier Sta.
Rigid Barrier \l LA Length of Approach Transition Crossover Segment Per the Plans
T Shoulder Line ~ |
HHHEHEE B H H_H
1— —
2 sl Flared End Unit i B K F 7 7 Linear Taper
|~
23 (See Note 6) I-Z o ‘H‘H
S5S 2lore; Apprh. Trans rsgg;/s,:a, Face of Guardrail
~ (suje’ & Begin/End
Note &) Boilis faced End Double Faced

Panels Reqd.

‘LD* Length of Double Faced Guardrail Panels

L { RAERKLH cc. |

L

1 Mol =g Begin/End Begin/End Double
2 Taper Sta ; Faced Guardrail Sta
3 Ny
f — Taper Segment r, ‘LE* Length of End Treatment
Shoulder Line (Double Faced)
Direction of Traffic
TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW ii
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY ¥ d’gﬁf;:mﬁy’e';; ' H :B:dil
0d Tr e
DUAL BRIDGE APPROACH CONFIGURATION (Option 2) —| i oo Foes
; : > : : ouble Face
(Mirror Horiz. and Vert. for Opposite Direction) . Approach Terminal
Face of
W-Beam NOTES:
ge . \l Panel &

Abutment FO 58 %' 0 Button- 1. INSTALLATION: The Plan Views shown are schematic only, showing example geometry for connecting 6. LENGTH OF DOUBLE FACED GUARDRAIL PANELS, ‘LD’ (FOR TYPE B APPROACH): Terminate the Double
siope  [(Berm)| | Head Bolt quardrail segments including taper locations and Double Faced Guardrail requirements as agplicable. Faced Guardrail panels as shown (based upon the 30° line measured from the hazard on the opposite
Break > | Work this Sheet with the plans, where stationing and offsets for Begin/End Guardrail, Begin/End Rigid side of the median). Extend the panel segment longer than the dimension ‘LD’ as needed for the

- edrai Barrier, and Begin/End Taper are specified. For existing bridge layouts, see Index 536-002, 521-404, Panel’s end Bolt Slot to align with a post Bolt hole.
and 521-405.
Install a Flared End Unit where shown, as defined on Sheet 9.
tdPOStR J kzu aa— 2. GENERAL (OR LOW-SPEED) GUARDRAIL SEGMENT: Construct this segment if shown in the plans. For the
i 2 M st case where this seqment's offset differs from the Approach Transition offset, linearly taper the 7. END TREATUENT OPTIONS (FOR TYPE B & C APPROACH): For Double Faced applications, use either a
: : guardrail between the Begin/End Taper Stations and offsets as specified in the plans. Double Faced Approach Terminal Assembly per Sheet 8 or a Crash Cushion per Index 544-001
b L A A R s £ e U e M P G A L D L S A
For the shortest length case of a direct connection between the End Treatment and the Approach 8
SECTION H-H Transition, this segment may be omitted as shown in the plans.
BRIDGE ABUTMENT 8. SLOPE GUARD: Where indicated in the plans, install a Guardrail segment between bridge approaches
SLOPE GUARD 3. LENGTH OF APPROACH TRANSITION ‘LA Install the applicable Approach Transition as shown per and offset from the bridge abutments Slope Break as chown. Install posts at the end bolt slots of the
(Batween Bridges) Sheets 13 thru 16, where called for in the plans. panel system. Use post spacing of either 3-1 or 6-3', as needed to correctly fit system between
Barriars. TH sstan risy atas he lanpthenet ta F1tsby Tostalling- o RouRded. Erd UNIts g merticd o
4. LENGTH OF END TREATMENT 'LE": Install the Approach Terminal End Treatment as shown per Sheet 7 St e Ll gLher Ter et ue Lol
or 8, where called for in the plans. Use the corresponding APL drawings for construction details
5. CROSSOVER GUARDRAIL (FOR TYPE B APPROACH): Install the Crossover Segment tapering linearly from LAYOUT TO RIGID BARRIER
the Begin Taper Sta. and offset to the End Taper Sta. and offset as specified in the plans APPROACH ENDS
LasT __|Z| DESCRIPTION:
REVISION g, FDOT=SE FY 2020-21 GUARDRA]IL INDEX SHEET
11/01/19 | —==— " STANDARD PLANS 536-001| 19 of 24
5
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_—]Direction of Tratfic
Edge of Traffic

Begin/End Rigid

‘LA Length of Approach Transition

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

Begin/End Double

Faced Guardrail Sta.
Std. Guardrail Trans.
To Crash Cushion

Rigid
Barrier

Barrier Sta.

Face of Guardrail

HEHHHE H H H H

Shoulder Line

(If Applicable)
(See Index 544-001)

Begin/End
Taper Sta. 5

Apprh. Trans.

A H H ¥ HHAEEA cC |

Taper Segment

& Begin/End
Double Faced
Guardrail Sta.

Direction of Traffic[~—~

Face of Guardrail
Begin/End

(If Applicable) Taper Sta.

T
B B B i

Match Line
End Treatment
(Option 1) =

Typical Section

Begin/End Double

Faced Guardrail Sta.
'LE' Length of End Treatment \1

{If Applicable)
(See Sheet 6)I

(Double Faced) Poted
| Aporoach

Terminal

NOTES: TYPE C APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL Match Line i B o H ==
PLAN VIEW - MEDIAN SHOULDERS ONLY Ena e eatmen, B
1..5ee the Bgplicable Notes on' Shiset 119, (Mirror Horiz. and Vert. for Opposite Direction)
LAYOUT TO RIGID BARRIER -
APPROACH ENDS WITH
DOUBLE FACED GUARDRAIL
Tralling Trans Direction of Traffic [~
Direction of Traffic [~ & Begin/End
Rigid Barrier Guardrail Sta.

Begin/End Rigid

Begin/End

Guardrail Sta.

Taper Sta.

TYPE D TRAILING CONNECTION FROM RIGID BARRIER

Barrier Sta. Guardrail Sta.
Rigid Barrier w o, General (or Low-Speed) Guardrail Segment Per the Plans (If Required) ur
[ Traiing Trailing
) 2l Shoulder Line ~ Anchorage
= iR ___H_M_________Fa:e_af_cuardra_ll _______________
Rigid ] T
Barrier ¥ H ¥ o
Begin/End Taper Segment . Trailing Anchor.
Trailing Tra ailing Anchorage
nailing Tran=. \| Taper sta S {IF Applicable) Begin/End

(Flared End Unit Shown,
Round End Unit Similar)

(Single-Slope
Shape Shown)

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

Thrie-Beam
Terminal

7Y 'LC' Length of Trailing Connection

Connector )

57y

W-Beai

Edge of

LS Rigid
3 Barrier

— —
P TIL T NG

Hex-Head Bolts
(5 Reqd.) (Typ.)
(See Note 3)

Offset

i S
I

m
Block Finish
/[ Graie

TL¢ Splice Holes |
&% 0 x 1y
Button-Head

PLAN VIEW - MEDIAN OR OUTSIDE SHOULDER

Boits (Typ.) |
(Mirror Horiz. and/or Vert. for Opposite

2:48:20 PU

101292019

Direction and/or Side of Road)

NOTES:

. See the applicable Notes on Sheet 19.

Standard Post (Typ.)—>

6-3"

2" Misc. T
Asphalt
Concrete :
|
|
|
|

1
'
|

2. LENGTH OF TRAILING ANCHORAGE, 'LT": Install the Trailing Anchorage as shown on TRAILING END TRANSITION CONNECTION
Sheet 9, where called for in the plans. TO RIGID BARRIER - INSTALLED ELEVATION
3. THRIE-BEAM TERMINAL CONNECTOR: Install connector and boits as shown on Sheet 17
4. RIGID BARRIER SINGLE SLOPE END FACE: See Concrete Barrier Wall, Index 521-001,
and Traffic Railing, Indexes 521-422 and 521-423, for details. LAYOUT TO R]GID BARR[ER
TRAILING ENDS
LAST =3[ DESCRIPTION: FY 2020-21 NDEX SHEET
REVISION [ FDOT T
1/01/19 |3 ﬂ STANDARD PLANS GUARDRATL 536-001| 20 of 24
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10/29/2019

12-5%"

% 5-11% 6-3" 1%
i t 75
2'x'Y" Splice Rect. Slot (Typ.) ,‘T Wi'x " Splice Bolt Hole (Typ.) ¢ Solice Bolt 3 ¢ Splice Bolt | g% 1%
Holes and Slots =) Holes and Slots — i Steel Plate
d i
b = o S
¢ Panel & ¢ Panel &
C6x8.2 Steel Channel A 2'x1%¢" Post Bolt Rect. Slot (Typ.) 1% Post Stots ~{ = RosLiSions ]“dE;"_E*E‘ W
|r — % - ._? S
PANEL ELEVATION ] Direction of Traffic Face Roadway 3 "
Sl I 2x1" Splice
_ Standard Pos ., C6x8.2 Steel Channel = Rect SleR Ty
Panel %" Space (Typ) (At General 6'-3' %' 0 Button- Panel ) Panel We'x 15" Splice 2'x'Y6" Post Bolt
\ Head Bolt (Typ.) [ / Bolt Hole (Typ.) Rect. Slot (Typ.)
N Ty 3 1 A 1+
1 Pl=™ 2Tl 1 SECTION A-A SPLICE PLATE
L %0 x2 (Panel Typical) ELEVATION
Splice Plate (Typ.) Hex-Head Bolt J
(Back Face Of Panel) (Typ.) (4 Reqd.
(Between Panel & Post) Per Splice)
INSTALLED ELEVATION
CHANNEL SECTION RUB RAIL
3] S 3
¢ Splice 3] ¢ Splice 3
Bolt Holes s Bolt Holes 2|
v 131 5 -7 5
I} g T - - ¢ Panel & & ¢ Panel & =
= = Post Slots . Post Slots
f | N N 0 u
- 10 Gauge Steel Plate F'x1%" Splice Bolt Hole (Typ.) ' ©
- 1 EaCH ROATNET Face Roadway
—K-— ) R \$== y St R=Y5" 10 Gauge
1 Rl 10 Gauge 2
— g % Sreel Praa Steel Plate
i See Detail “A' (53 ¥'x2%" Post Bolt Hole (Typ.)
coeve s S SECTION B-B SECTION C-C
leeve Section :
B PANEL ELEVATION (Panel Sleeve End) (Panel Typical)
“#I—\* ] ]

V See Detail "l

PANEL PLAN

Standard Post (Typ.)

—] Direction of Traffic

INSTALLED ELEVATION

(At General 6'-3" Sp.) %" © Button- Panel Panel
Head Bolt (Typ.) [ /
! e I |4 i & L

it £ it 1
%' 0 x 1%
Button-Head Bolt
(Typ.) (2_Reqod.
Per Splice)

\(

R=4"
(Typ.)

N

DETAIL "A"
(Sleeve Transition Elevation)

10 Gauge
Steel Plate

=)

10 Gauge
Steel Plate

DETAIL "B"
(Sleeve Transition Plan)

BENT-PLATE PANEL RUB RAIL

Rub Rail Standard Post (Typ.)
of &
=i

s 1T I

End Rub Rail
(See Note 4)

i H%H

NOTES:

1. GENERAL: Install Rub Rail where called for in the plans. Position as shown on Sheet 6 unless otherwise shown in the
plans. Install the backs of Rub Rail panels flush against Standard Posts. Either of the Channel Section or Bent-Plate

Approach Terminal

Panel Rub Rail options may be used {consistent type per project). Where Double Sided Rub Rail is called for, thread the

Button-Head Bolt through the Post Bolt Hole(s) and the panels on either side, and tighten the nut against the face of the

General Guardrail

Face of Guardrail

Length of End Treatment 'LE'

won

RUB RAIL TERMINATION -

SCHEMATIC PLAN VIEW

IS

—] Direction of Traffic

MATERIALS: Use steel components in accordance with Specification 967.

the post and secure with the typical Button-Head bolt.

panel farthest from adjacent traffic Janes. Trim the bolt's threaded portion in accordance with Note 4 on Sheet 5.

MOUNTING HEIGHT: Mount to the Standard Post's Rub Rail Bolt Hole as defined on Sheet 5.

. END RUB RAIL: For Single Sided Rub Rail, terminate the run of Rub Rail by bending the panel behind the post and
securing in place (as shown). For Double Sided Rub Rail, terminate the runs of Rub Rail on their respective front face of

RUB RAIL DETAILS

LAST 3| DESCRIPTION: FY 2020-21 INDEX: SHEET,
REVISION |&
11/01/19 § @ STANDARD PLANS CUARDRAIL 536-001| 21 of 24
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General Pipe Rail

6'-3" Pipe Rail End Segment

- ST - ;
See “Mount See "Mount (Post Bolt Space) }’/ Begin/End Pipe Rail Sta.
Section Detail” Elev. Detail" € Post Bolt of
2° NPS Pipe Rail (5;;9‘;{“”4";’75 Bend | Terminal Post
- = — .
Face of u — T
Guardrail —— T ?
E Typ.) k H R e I\
offser w-Beam Panel | Hex-Head Bolts Box7
Block (Thrie-Beam i / ! Hex-Head Bolt
Panel
ot anel Similar) l p ms |
-
| Post ' Steel Post v |— Terminal Post
\ | (Timber Post
— \; Shown, Ste

GENERAL PIPE
RAIL SECTION

Mount Bracket

PIPE RAIL INSTALLED ELEVATION
(End Segment Shown)

%o x 3y

2" NPS Pipe Rail Hex-Head Bolts

End Fixture

PIPE RAIL INSTALLED PLAN
END AT TIMBER POST OPTION

Stee/ Post

Steel Post
E:
Face of B
Guardrail
Mount Bracket
L Steel Post
4

el @ %' 0 x 2" Hex-Head
Post Similar)

Timber Post

-Head Bolt

¢ Post & %' 0 x 7"
/ Hex

' 2" uPS Pipe Rail N\ | cwoxz
: _/ Hex-Head Bolt

End Fixture

Face of B
Guardrail

PIPE RAIL INSTALLED PLAN
END AT STEEL POST OPTION

Bolt & %" 0 Bolt Holes

¢ Pipe, %" 0 x 3%
Hex-Head Bolt &
%" 0 Bolt Holes

2 NPS
Pipe Rail

Mount Bracket

Steel Post Flange

MOUNT SECTION DETAIL

%o x 3%

‘ Hex-Head Bolt
....

==
[

2' NPS
Pipe Rail

%0 x2
Hex-Head Bolt

Mount Bracket

Steel Post Flange

MOUNT ELEVATION DETAIL
(Back View - Mirrored)

Pipe

1% NPS Splice Pipe

2" NPS Pipe Rail

Mount Bracket

Steel Post

MOUNT ISOMETRIC
CUT-AWAY

NOTES:

GENERAL: Install General Pipe Rail
where indicated in the plans or when
existing sidewalks or shared use paths
are located less than 4'-0" from the
back of Steel Posts as shown on Sheet
6.

N

PIPE RAIL END SEGMENTS: Place End
Segments on both ends of General Pipe
Rail runs, with End Fixtures mounted
to Terminal Posts located outside of
Approach Terminal Assembly (LE'),
Trailing Anchorage Assembly (LT'), and
Approach Transition (LA') segments.

w

MATERIALS: Use steel brackets,
fixtures, and pipes in accordance with
Specification 967

&

RAIL SPLICES: Install Rail Splices to
join pieces of 2" 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.

Rail Gap
(%" Max.)

, g Splice &
l/ Splice Pipe

(Inside of Pipe Rail) ' | g" NP: ;
H pe Ral
Y% Galva d § Steel Plate . L
s S}C; :/1;;55 & 14 wps -
e ] € steol Plate ) g,.séezlaﬁ’ﬁj,: € %' 0 Hex-Head
%' Galvanized & 1% NPS A ¢ Bolt & Nut
Steel Plate ~ 1 wes D) By NPs S (See Note 4)
oo 78 > cxo - -
Bolt Hole -L i Bolt Hole ——f—] (Splice Pipe)
Iy %" @ Bolt
€ %' 0 Bolt Hole e wote (Typ) (| =] 3 RAIL SPLICE DETAIL
ELEVATION SECTION ELEVATION SECTION PLAN
———MOUNT BRACKET DETAIL E.
o & NQ FIATURE: DELAL PEDESTRIAN SAFETY TREATMENT - PIPE RAIL
tagr - [S| OFSERRION: FY 2020-21 iNDEX sHEeT
REVISION E o
1/01/19 5 FDOTY o anparD pLaNS GrARDEALL 536-001| 22 of 24

TR No. 613141-01

43

2020-10-15




2148:23 P

101292019

Steel Section
(WEX:

or W6x9)

) a5 o 4y ¢ Base Plate & Structure
o % Bolt Nom "Vl General Edge Conflict (See Note 2) General
Hole | Special Post J Post
7 - @ %" 0 Adhesive-  Steel Spacing 6-3" 6-3" i 6-3" Spacing
[ Bonded Anchor Bolts Post N\ .
%' 0 Boit 0! (Typ.) (4 Reqd.) Lk!, -~ Steel Section
Hole (Typ.) 1 ( 15ee Note 3) i Steel Base Plate Edge of Concrete
1o (12 Reqd.) %' 0 Rub MRS 1% (Typ.) M _ Structure
Rail Bolt v a Top of Concrete eyl 163
Hole o - E SEVUREure Option 1 1'-6%"| I'-6%"  Option 2
(1f Reqd) — 2 tment g Std. Post| Max. | Max. |Special Stl. Post
= ¢ : 2 Std. Post
e 4t Additional Limit of Bolt
1% i S b O o6t Hole Placement
t—Steel ) Block (Typ.) v
Typ.) Section g Special y
g Steel Post :|
%" 0 Bolt Ar - g (Typ.) { i
Hole (Typ.) I L £ - 1 e e
i pesed Typ.) ! % F f j
yp. ace of
¢ post.& ||| s — Guardrail
Plate epo ol " 5 Permitted Range |
¢ Post & Bolt - of Post Placement| * Y Span
Steel Base Plate ol _l_ <[ L
Piate Al gase Steel £ <
(12°x12'x13") Holes Pata S é (See Note 2)
Plate N
ISOMETRIC ELEVATION INSTALLED SECTION INSTALLED PLAN EXAMPLE
VIEW (Option 2, Special Post) (Curb Inlet Top Type 2 Shown)
SPECIAL STEEL POST STRUCTURE MOUNTING
NOTES:

1. INSTALLATION: When the construction of Guardrail at the required post spacing results in post(s) located atop

culverts,

Post. Install where shown in the plans and/or as-needed,

N

is not located entirely on the structure at

" from the Edg

inlets, pier footings, or similar concrete structures, a Special Steel Post may be substituted for a Standard
in accordance with Specification 536.

EDGE CONFLICT: When a required post !orauon (auses an Edge Conflict with the structure, where the Steel Base Plate
e of Concrete, the longitudinal post location may be

altered by up to 1I'-6%" (Quarter Span) hom rhe original required spacing location to prevent the Edge Conflict. With

the post location ad justed, use a Std. Post mounted in soil (Option 1) or a Special Steel Post with its Base Plate
mounted entirely on the structure (Option 2). Maintain the original required spacing locations upstream and downstream

of the structure.

3. BASE PLATE MOUNT: Install Special Steel Posts as shown using steel Adhesive-Bonded Anchor Bolts in accordance with
Specification 536. Use %" Hex-Head Boits for structures less than 9" deep as defined in the Specification.

4. PANEL MOUNT TO ADJUSTED POST: Punch additional ¥'x2¥," Post Bolt Slot(s) in the W-Beam or Thrie-Beam Panel only where
needed to mount the panel to a post in an adjusted location. Meet the Panel Post Bolt Slots requirements of
Specification 536.

5. MATERIALS: Use steel base plates in accordance with Specification 536.

SPECIAL STEEL POST FOR CONCRETE STRUCTURE MOUNT

2 Misc. Asphalt Pavt
(If Applicable)

Concrete Foundation
(Square or Round) —|i

Reduced-Length
Standard Post

(Timber Shown)
(See Note 2)

¢ Post &
ljFDundazicn
(Transverse &

Longitudinal)

Finish
Grade

L
9

= B N ) S S
H

2-0°

INSTALLED SECTION

NOTES:

INSTALLATION: When the construction of
Guardrail at the required post spacing
results in post(s) conflicting with
underground utilities or other underground
abstractions, an Encased Post may be
used where a 2-0" depth will avoid the
conflict. Install where shown in the plans
and/or as-needed, in accordance with
Specification 536.

REDUCED-LENGTH STANDARD POST: Use a
Standard Post with reduced Length such
that the Panel Height 'H' is maintained
while the post bottom terminates 3" from
the bottom of the Concrete Foundation.
Typically, the Post Length ‘L' is 4'-7" for
W-Beam Guardrail.

N

w

FOUNDATION: Use non-reinforced Class NS
Concrete material in accordance with
Specification 347. After casting the
concrete, ensure the surrounding soil
material is completely backfilled and
tamped to provide full passive resistance.

S

LIMIT: Encased Posts are not permitted
for more than 3 consecutive posts.

ENCASED POST FOR SHALLOW MOUNT

Flowable Fill

(azy)

(See Note 2)
Finish ~ Concrete
Grade~ (8" Max.)
\ (Typ.)

Standard Post
(Steel Only)

Uq Post

8-

INSTALLED SECTION

Leave-Out

fan(l ete
i 8" Max.)
i {Typ.)

Min.

-6
Min.

—

\

Leave-Out

INSTALLED PLAN

|— Flowable Fill
L)

(See Note 2)

¢ Post &
/ Flowable Fill

Face of
Guardrail

NOTES:

1. INSTALLATION: When the construction of
Guardrail at the required post spacing
results in post(s) placed within a concrete
surface (typically a sidewalk), use a
Frangible Leave-Out around the post base
as shown. Install where shown in the
plans and/or as-needed, in accordance
with Specification 5.

Use Standard steel posts. Timber posts
are not permitted for frangible
leave-outs.

For the required I'-6" x I'-6" Leave-Out,
smoathly cut the existing concrete surface
or form-up the square shape when an
application has new surrounding concrete.

Ensure Flowable Fill surface is smooth
and even with the adjacent concrete
surface.

N

MATERIALS: Use Non-Excavatable Flowable
Fill in accordance with Specification 121,
not to exceed 150 psi.

FRANGIBLE LEAVE-OUT FOR CONCRETE SURFACE MOUNT

LAST
REVISION
11/01/19

DESCRIPTION:

REVISION

FY 2020-21

FDOT\)

STANDARD PLANS

GUARDRAIL

INDEX SHEET

536-001| 23 of 24
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NOTES:

1. INSTALLATION: Install Barrier Delineators as shown in
accordance with the plans, with Specifications 536 and
705, and with the manufacturer's design as approved on
the APL.

N

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

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

tad

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

spacing:
S1 =25 x 1 Space
52 =50 x I Space
53 =75 x 1 Space
54 = 100' x for the Remaining Run
Additionally, place a Barrier Delineator on Post (2)
of the Trailing Anchorage or on the post nearest
the Rigid Barrier
5. MEDIAN GUARDRAIL: Install retroreflective sheeting on

both sides of the barrier delineator for Guardrail on

Barrier
Delineator

Barrier

STEEL POSTS TIMBER POSTS
MOUNT LOCATION - ISOMETRIC VIEWS

Approach 1= 25-0" Cont. Spacing 52, 53, 54
Terminal
Impact - & 5 ¢ Barrier Delineator ¢ Barrier Delineator
Head (3) R R R i

i

medians. Direction of Traffic [~
MOUNT LOCATION - PLAN VIEW
BARRIER DELINEATORS
NOTES: Begin/End Half Begin/End Half
Spacing Sta Spacing Sta.
1. INSTALLATION:
Work these details with ;he Half Spacing Sp. @ 3-1y"
plans, where Stationing for R d Post
Begin/End Half Spacing and 6-3" sggm;egm:;( 6'-3"
Begin/End Quarter Spacing are Teenerall
indicated if required.

Where the Begin/End Stations
indicated in the plans do not
correspond exactly to post
locations in construction, extend
the Reduced Post Spacing
segment to the nearest posl(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

(9-4y" or 15'-7%) or add an

additional Transition spaced post 6'-3"

where required

o

LOW-SPEED GUARDRAIL: For
Reduced Post Spacing with
Low-Speed Guardrail (12'-6" post
spacing), the Reduced Spacing

Splice
DETAIL 'S' - HALF SPACING ELEVATION
(AS REQD. PER THE PLANS)
Begin/End Quarter Begin/End Quarter
Spacing Sta. Spacing Sta
Quarter Spacing | Sp. @ 1'-6%"
. |Reduced Post -
3-1% Spa. Segment 3-1% 6'-3"
(General) | Transition Transition (General)

Length 'L’

ELEVATION ELEVATION PROFILE
OPTION 1 OPTION 2 (Option 1 Shown)
BUTTON-HEAD BOLT
% W
e %< %"

1" 0 Recess
@ %" Depth
(Each Face)

ELEVATION PROFILE ELEVATION  PROFILE

WASHER HEX-NUT
3" "
e -
.
J =
ELEVATION PROFILE

———RECTANGULAR WASHER ——

(For CRT & Terminal
Connectors Where Shown -
Install Over Panel Face)

BUTTON-HEAD BOLT LENGTHS:

Application(s): Length Min. Thread Length:

Panel Splice 1% Full Length

Steel Post Mount - Single Faced Guardrail 10" 4

Timber Post Mount - Single Faced Guardrail 18" 4

Steel or Timber Post Mount - Double Faced Guardrail 25" 4
NOTES:

Use nuts, bolts, and washers in accordance with Specification 967.

% 3 2. For Steel Posts with Double Faced Guardrail, the single 25" Length bolt
pattern reqaires 8.6 space, Midspan (one bolt thru both post flanges) may be replaced with two 10" Length bolts
between the 12-6" and 3-1 Panel (one boit per post flange). 7 ?
spaces. Splice
4. PANEL POST BOLT SLOTS: 3. Use bolts listed in Table 2 in corresponding locations shown in this Index.
For’()uan‘er Spacing ) y DETAIL 'S' - QUARTER SPACING ELEVATION
configurations, punch additiona
¥'x2}" Post Bolt Slots in the (AS REQD. PER THE PLANS) 5/
panels only where required for %" BUTTON-HEAD BOLT SYSTEM
mounting and in accordance with
AReltlearoniaee REDUCED POST SPACING FOR HAZARDS
=| DESCRIPTION:
revision [3 e FY 2020-21 PR J—
2 (5 GUARDRAIL
11/01/19 ﬁ —— STANDARD PLANS 536-001| 24 of 24
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Maine DOT Response:

6. ROADSIDE DESIGN
Practices and Procedures
6-1 ROADSIDE CLEAR ZONES

See EI C2 — Clear Zone. Design Guidance — Clear Zone Relative to Right of Way and Chapter 3
Roadside Topography and Drainage Features of the AASHTO Roadside Design Guide.

6-2 ROADSIDE BARRIER WARRANTS

6-2.01 Embankments

See Design Guidance — Sideslopes and Backslopes

6-2.02 Roadside Obstacles

See Section 5.2.2 Roadside Obstacles in the AASHTO Roadside Design Guide.

6-3 ROADSIDE BARRIER TYPES

See the MaineDOT Guardrail and Guardrail Terminal Policy and Section 5.4 Structural and
Safety Characteristics of Roadside Barriers in the A4SHTO Roadside Design Guide.

6-4 ROADSIDE BARRIER LAYOUT

6-4.01 Length of Need

See Design Guidance — Barrier Lavout - Length of Need

6-4.02 Lateral Placement

The following will apply to the lateral placement of a roadside barrier:

l. Relative to Shoulder. In restricted locations, it is acceptable to place the barrier at the
normal shoulder edge, but only if the following conditions can be met: Guardrail should
not be placed closer than 4 feet from the edge of travel lane or 16 feet from the centerline.
The greater distance will control. The 16 feet minimum is critical to accommodate
snowplow widths without excessive encroachment on the opposing lane.

25 Deflection Distance. The dynamic deflection of the barrier cannot be violated. Double-
nesting the rails or decreasing the post spacing to 3 feet 1.5 inches will decrease the
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deflection distance by 50%. Either method must extend at least 25 feet in advance of and
beyond the trailing end of the obstacle being shielded.

3. Relative to Embankments. A minimum of 3 feet should be provided between the face of
the barrier and the break in a fill embankment. When minimal impacts are an issue, a 2
foot space may be used, but 8 foot guardrail posts are required.

4. Bridge Approaches. Short runs of barrier at less than the desirable lateral offset are
acceptable at bridges where the bridge width is narrower than the normal face-of-barrier-

to-face-of-barrier width.

81 Shy Line Offset. See Section 5.6.1 Barrier Offset in the AASHTO Roadside Design
Guide.

6. Flare Rate. See Section 5.6.3 Flare Rate in the A4SHTO Roadside Design Guide.

6-4.03 Barrier Gap

Barrier gaps of less than 200 feet should be connected, unless the gap is needed for access (e.g.,
driveways, maintenance operations).

6-4.04 Placement on Slopes

Roadside barriers should not be placed on roadside slopes steeper than 10:1. This also applies to
the area approaching the beginning of the barrier installation.

6-4.05 Placement Behind Curbs

Barrier/Curb Orientation

The face of the barrier should be flush with the face of the curb (i.e., at the gutter line). The
height of the barrier is measured from the pavement surface. Curb height shall not exceed 4
inches.

Sidewalks

See Section 5.6.2.1 Curbs in the AASHTO Roadside Design Guide.

Sidewalks and Bridge Rails

See Section 5.6.2.1 Curbs in the A4SHTO Roadside Design Guide.
Guardrail Terminal/Curb Orientation
Guardrail terminals should not be placed behind curb. Where there is no alternative, curb height

should be reduced to 2 inches approximately 50 feet in advance of the terminal. For flared
terminals, the 2 inch height should be carried an additional 37 feet beyond the upstream end. For
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tangent terminals, the 2 inch height should be carried 12 feet beyond the upstream end and the
terminal should be offset 1 foot to keep the impact head behind the face of curb.

6-4.06 Rub Rail
See Section 5.6.2 Terrain Effects in the AASHTO Roadside Design Guide.
A rub rail should be considered where a potential snagging problem may exist.

6-4.07 Guardrail Terminals

See the MaineDOT Guardrail and Guardrail Terminal Policy and Design Guidance — Guardrail
Height Adjustment Considerations.

6-5 MEDIAN BARRIERS

See Chapter 6 Median Barriers in the AASHTO Roadside Design Guide.

6-6 IMPACT ATTENUATORS

See Section 8.4 Crash Cushion Design Concepts and 9.3 Crash Cushions (for work zones) in the
AASHTO Roadside Design Guide. Also see Design Guidance — Crash Cushions.

Other Response: If curb is necessary for drainage, we use a maximum 2" height.
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Q17 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You
may include upload a file in this question. If you have multiple files to upload, please upload a zipped folder.

0 AW, 12uial & ADOIED NGTE TODETHILE
VIHCR DRAFTING LFDKTE, AIOFD TAILE,

REW e GENERAL FEVIERON
n 13 AOmED GENERAL MOTE(E)
2045 [F e REVISED TABLE POR (LAREATR]

PAVED
- PR FEDE TN I DEFLEGTIN F 3R
P PAVED OFFSET =2 SCLE WAL, REVSED OETARS &

SHOULDER
= —t= EHDULDER THAL E. MENDUED TABLE A HECRAY
SHOULDER, FOR £1 SLOFES USE & POSTS BEET.
| FUOR BLOPES STEEFER THAN B:1
- 4 USE 8 POSTS (E)E)

FOR &1 SLOPES USE & POSTS
FOR SLOPES STEEPER THAM f:1
UsE B POSTS (EIE)

SLOPE BREAK — S0P EREAK —
WOTE: STALL ROST AT 31° RELATIE
# NOTE: INSTALL POST AT 31" RELATIVE T0/A LINE T GRAUN ELEVATICN
EATENDED FAOM THE SHOULDER SLOFE
DETAIL A DETAILB
GUARDRAIL FLACEMENT AT SLOPE BREAK OFFSET GUARDRAL PLAGEMENT

TYPICAL SECTIONS
(NON CURB & GUTTER)

8 OFFSET FOR W < 45 MAH

1
D CBJECT FEdET. UTRTY

13 OFFSET FOR 5 MPH & 50 MPH
5° SLOFG CURR RECOUMENDED)

USE &° SLOPING CURE FOR ¥ < 55 MFH
DETALS ©

EL -
PAVED PAVED , USE f POSTS WITH
EHOULDER s EHOULDER _ 4 "\ ANY FLL SLOFE

- s / USE & POSTS WpTH
. _l AreY FLLSLOFE

TYPICAL MIN. CLEAR TO
A RIGID OBJECT

(SEE TABLE BELOW F LESS DEFLECTION I3 DESIRED)

{REFER TO MWREF REPORT TAP 0017108}

/
& SLOPING CURE — S

& SLOFING CURE —
DETAILC DETAILD
GUARDRAIL PLACEMENT QFFSET GUARDRAIL PLACEMENT
ON CURB AND GUTTER SECTION OM CLIRE AND GUTTER SECTION GUARDRAIL POST REDUCTION IN DEFLECTION

TYPICAL SECTIONS WITH CURE AND GUTTER FOR SINGLE W-BEAM

USE B SLOPING CURE AT LOCATRONS WHERE THE POSTED SPEED 15 BETWEEN 45 = 55 MP.H. POST SPACING - ECR Rl
DO KOT USE CURB AMD GUTTER AT LOCATIONS WHERE THE POSTED SPEEDS ARE ABOVE 55 MFPH.
DEFLECTION ¥ag" Fa0 2=

EMINOFSITTO
GENERAL NOTES FOR GUARDRAIL

SHOULDER SHOULDER
SEE GaiE5 kJ THIS DRAWING PROVIDES GUIDANGE FOR FACILITIES WITH POSTED SPEED
- EXCUAAL TO OR GREATER THAN 50 MPH, SOME GUIDANCE FOR FACKLITIES

£ -
MTH POSTED SPEED LIMITS LESS THAN 60 MPH ARE INCLUGED IN THls MINOR REVISION = FHWA,
DRUNHG ND ARE LESE STANGENT, REFER TO THE STANDIADE 100 Pcu:v APPRYAL NOT REQUIRED
OFFICE N THE ROADWAY DESIGN DVIEION FOR ADDITIOMAL GUIDAN!

~ gy 0] Fuumnwlusmacuna AND GUTTER SECTION, IT SHALL BE PLACED SLCH —_— |
SSE SeFlmi FOR S FACE I EVEN WITH THE GUFS (DETAIL ) OR & STATE OF TENNESIEE
FOUNDATION DETARS mww UI u L mu THE CLIRE {DETAR O),
(T) ON 61 OR FLATTER 5LOPE, GUARDIRAIL MAY BE PLACED AT THE SLOPE BREAK. I
(D\l REFER TO RO 1<TS EERIEE OF STANDARD DRAWINGS FOR TYFICAL EECTION
DETAIL E DETAILF = HFORMATION, SAFETY PLAN
HIGH TENSION £ STRAND CABLE BARRER FREE STANDING COMCRETE BARRIER RAIL (_:' REFER TO TEXAS A 4 M REPORT NUMBER £06160-20, FOR GUARDRAL FLACED SAFETY HARDWARE
(TLY OR TLat) 1L, Thmd O TL) O 5 SLOPE, PLACEMENT
=
1L} paviTEus ON QUTSIDE
ALTERNATE TO W-BEAM GUARDRAIL ORI, W BEAM GR (TYPE ZI MASHTLY, N 1 POST) EDGE
WHERE HIGHER PERFORMANCE IS NEEDED TEORDE, W BEAM R TYPE 2IMASHTLA ovs FOET), LT, (& PoST)
eitets | P15

NOT 70 SCALE |
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I DEPRESS CURE
_— NORMAAL W BEAM o 50" LIMIT OF PAYMENT e W -
GUARDRAIL
. MINGEPDINT _ _
. — — -
T —_ - —
__________ e = h ~Ay
) 1mmrurrat il RS :
_______________________ 1 —
- —
rg 9 = q q o ~—_
10:1 O FLATTER —_
fi fi A4 1 A -
1 . TAPER MAINTENANCE
5 A PAVEMENT 10:1
T IDGEORPAWEMENT T S N e
_ DIRECTION OF TRAFFIC - SO0 MIN o
b ———
PLAN VIEW
Lrbsel 10 EdR ke BTN [ ] = N0 0BSTRUCTIONS IN SHADED AREA

|SEE NOTE 1) | |

FUARE THE END TREATMENT AT 25:1 BEGINNING 50°-0" FROM THE ENID OF THE IMPACT

HEAD, UNLESS THE COMSTRUCTION PLANS OR SPECIFICATIONS SPECIFY A SMALLER FLARE.

. THIS DETAIL WAS SOLELY CREATED TO SHOW THE GRADING REQUIRED FOR THIS TYPE OF

ATTENUATOR AND IS APPLICABLE REGARDLESS OF THE HEIGHT OF THE GUARDRAIL SYSTEM.

. THE CUARDRAIL END TREATMWENT ATTEMLIATOR SHALL BE INSTALLED AS PER THE

MANUFACTURER'S AND THE DEPARTMENT OF TRANSPORTATION'S SPECIFICATIONS,
IF CURB |5 PRESENT, DEPRESS THE CLIRE TO A MAXIMUM HEXGHT OF 1° WITHIN THE
LIMITS OF THE END TREATMENT AND THROUGHOUT THE LENGTH OF THE TAPER GRADING.

DELAWARE

DEPARTMENT OF TRANSPORTATION

GRADING FOR GUARDRAIL END TREATMENT ATTENUATOR, TYPE 1 APPROVED S GNATURE OW FLE . TIMUH
STANDARD NO. B-I (2018) SHT. 1 OF 3 RECOMMENDED _SIGNATURE ON FILE _Lyja0j2018
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| Resondent — Picture 1 Mountavblle Curb)

Respondent- Picture 2(Barrier Cur)
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SHEET

6" x 8" x 14" Blackaut |ss.e: f;,..:,_ ':;,El?,“w B VT Told G-05-11s | et |
|See Consi. Note &) 6" x B" ¥ 14" Blackaul Joint Overlap
r " + |Sea Comsl. Mete &)
] B Tr P a8 e |2._,_
W-Beam
W-Beom =3 | Wexd Steel Post. Busar droil =3 WExD Steel Post, = = CONSTRUCTION NOTES:
Guior dr ail -({Suhnn:;I 3 e [Sua Nole 3 woBe o= i WExS Steal g
o leng for lengthl Seam Post. [See = o I Provide hard lient with fhe Task F &)
- - - Guardrail .| p— . rovide hordwore compliont wil e Tasl orce
W s oraea f;"‘lznm' 4 — ITFI3) Guide 1o Stondordized Roadside Safety
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& £ 4 ﬁ 2. See Slendord Plan G-00 for hordwaore defoils not
non Won e = shown on ihis drowing.
Finshed grade o 0o n SPLICE DETAIL
:‘uz:'«;::' of won Finshed grade non " (At mid span betwaen posis only. 3. See Slondord Plon G-l0 for post lengihs
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:: :: quardrod :: ” behind-poas! embankment widih,
u-_u u-u TYPE Il POST INSTALLATION 4, Typical post spocing is 6'-3" center fo center.
TYPE | POST INSTALLATION TYPE Il POST INSTALLATION \ &, Attach guardrail reflecter to guardrail using o 578"
(Facilitates raising rail for fulure overlays. 5/8°¢ Button button heod bolt with 5787 recessed head hex nul
Head Bolt and steel washer at location shown in the Typlcal
:“.L‘:‘ :;“:“d Elevation, Install reflectars every 25 on tangents
it "ﬂ?"' and every 125 on curves starting 100° before the
W3 GUARDRAIL - splice P.C. ond ending 100" afler the P.T,
LE e & - 3 & - 3 I L .
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- "o —
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Butten Head Guarsrall LN e 5 7 G-00 for guardrail flexible delineatar defalls.
5/8° 25 Bullon Heod Boit RN
Balt with Wosher 8 de o1
& x B x 14" Rucessed Hes Nul. Cul off - OTES:
Blockouts.  [See excess bolt flush with nut, @ o f | e DESIGN NOTES:
Const. Mote &) v 4 /4" . \ I Mo fixed objects cllowed within 36" of the back
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2. This borrier is occeptable under MASH Tesis

L
Finlsh Grade L

P

[LI L}
n n
" ]
non
6 WExd
e A
" "
non
L

GUARDR AIL
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ASSEMBLY DETAIL
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BLOCKOUT STEEL
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WEx2
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GUARDRAIL
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TYPICAL GRADING AT BRIDGE ENDS
WITH MGS W-BEAM GUARDRAIL

10:1 or flatter (A) _, Traveled way

10:1 or flatter (A}

31" (C)

Added fill

a1

———————— Existing Foreslope 6" Aggregate Base Course

TYPICAL SECTION

Foreslope near bridge may be steepened as required by terrain and right of way t

Foreslope
V& 4:10r6:1(B) —/‘_,

6" Aggregate Base Course

31°(C)

Guardrail end terminal ——I

D-764-48

Existing Foreslope

Z

Foreslope
41 0r6:1(8) —/

——

i
MO T T T T I T T T T T I TN T0TTT
—HHAAA B H A A __A—H [ 2 I —

le——— End of bridge

\ Finished shoulder

Edge of driving lane

PLAN LAYOUT
FLARED GUARDRAIL WITH END TERMINAL

Foreslope near bridge may
———————— be steepened as required
by terrain and right of way

Guardrail end terminal

Foreslope .
4:10r6:1 (B) A 2

10" —

Foreslope
/. atori (B) i

4

2
lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI
—HHAHA A H A H 1A

End of bridy
nd of bridge Edge of driving lane

| =
T T T T O O T T T :
- ;| i i n i “ o D]ID%
Finished shoulder

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH TANGENT END TERMINAL

Foreslope near bridge may

HAfl

be steepened as requi Guardrail end terminal p
by e and fght of way . Foreslope /
Forsalope 4:10r6:1(B)
§ /. atorei (8) — i
: -,
OO T T T O T T T T
— A A A A A _4—H ] ‘l [l

\ Finished shoulder
A Edge of driving lane

End of bridge

PLAN LAYOUT
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL

NOTES:

(A) Slope flatter than 10:1 may be required to provide
proper guardrail height.

(B) Where normal foreslope is 4:1 the added fill shall be 4:1.
Where nomal foreslope is 6:1 the added fill shall be 6:1.

(C) Measured from top of guardrail o top of surfacing at
front face of guardrail

(D) Dimension at end terminals may vary per Plan Layouts
shown on this sheet

NORTH DAKOTA
DEPARTMENT OF TRANSPORTATION o s
EXTRTE This was originally
REVISIONS issued and sealed by
L Se Roger Weigel,
Registration Number
PE-2930,

on 7/14/17 and the original
document is stored at the
North Dakota Department
of Transportation
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Q26 - What curb shape does your agency use at sites with w-beam guardrail terminals?

15.38%
23.08%

7.69%

53.85%

B sSloped (includes AASHTO Type G and other constant slopes) [ Type B @ Type D [ Vertical

Other:
Answer % Count
Sloped (includes AASHTO Type G and other constant slopes) | 15.38% 2
Type B 53.85% 7
Type D 0.00% 0
Vertical 7.69% 1
Other: 23.08% 3
Total 100% 13
Respondent Response
R2 Both Type B and Vertical but with a max 2" height.
R3 Sloped
R4 Type B
RS Type B
R6 Current State_X Type E but historically a AASHTO Type B
R7 Vertical
R8 Type B
R9 Type B
R10 Type B
R12 Type B
R14 Sloped
R15 Type B
R17 3" height
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Q27 - What is the curb height when w-beam guardrail terminals are installed nearby?

15.38%
23.08%

15.38%

46.15%

B lessthandin. [ 4in. @@ 6in. [ Other:

Answer % Count
Less than 4 in. 23.08% 3
4in. 15.38% 2
6in. 46.15% 6
Other: 15.38% 2
Total 100% 13
Respondent Response
R2 2"
R3 4in.
R4 6in.
R5 6in.
R6 Currently 4", but many installations have 6"
R7 Less than 4 in.
R8 6 in.
R9 6 in.
R10 6 in.
R12 4in.
R14 Less than 4 in.
R15 6in.
R17 Less than 4 in.
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Q8 - How does your agency accommaodate the height of the curb?

15.38%
23.08%

61.54%

B Terminal is installed at manufacturer's specified height with respect to top of curb

B Terminal is installed at manufacturer's specified height with respect to top of roadway [} Other:

Answer % Count
Terminal is installed at manufacturer's specified height with respect to top of curb 23.08% 3
Terminal is installed at manufacturer's specified height with respect to top of roadway 61.54% 8
Other: 15.38% 2
Total 100% 13
Respondent Response
R2 Terminal is installed at manufacturer's specified height with respect to top of curb
R3 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R4 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R5 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R6 Terminal is installed at manufacturer's specified height with respect to top of curb
R7 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R8 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R9 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R10 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R12 With respect to the gutter line.
R14 Terminal is installed at manufacturer's specified height with respect to top of
roadway
R15 Terminal is installed at manufacturer's specified height with respect to top of curb
R17 Referenced state design sheet included above
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Q9 - What kind of w-beam guardrail terminals do you install on curbs?

38.46%

61.54%

@ angent  [PFlared [ Both [ Other

Answer % Count
Tangent 61.54% 8
Flared 0.00% 0
Both 38.46% 5
Other: 0.00% 0
Total 100% 13
Respondent | Response
R2 Tangent
R3 Both
R4 Both
R5 Tangent
R6 Tangent
R7 Both
R8 Tangent
R9 Tangent
R10 Tangent
R12 Both
R14 Tangent
R15 Tangent
R17 Both
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Q10 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

7.69%
7.69%

53.85%
30.77%

B sligned together [ Behindcur [ infrontof curb ([ Other:

Answer % Count
Aligned together 53.85% 7
Behind curb 30.77% 4
In front of curb 7.69% 1
Other: 7.69% 1
Total 100% 13
Respondent | Response
R2 Behind curb
R3 Aligned together
R4 Aligned together
R5 Behind curb
R6 Behind, but typically still in very close proximity (i.e., enough to allow for installation of hardware)
R7 Aligned together
R8 Aligned together
R9 Aligned together
R10 Behind curb
R12 Aligned together
R14 In front of curb
R15 Aligned together
R17 Behind curb
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Q11 - What is the offset between the face of rail and face of curb?

Respondent | Response

R2 Typically face of guardrail matches face of rail so the end treatment follows that alignment.
R5 1 foot

R10 6"

R14 6 ft

R17 Itis variable

Q12 - At sites where w-beam guardrail terminals are installed near curbs, do you offset

your w-beam guardrail terminal head from alignment with the rail?

23.08%
53.85%
23.08%
Bre= @ro [ Other
Answer % Count

Yes 53.85% 7

No 23.08% 3

Other: 23.08% 3

Total 100% 13
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Respondent Response
R2 won't that defeat the purpose of a 50' tangent length for the impact head?
R3 Yes
R4 Yes and no. It depends on site conditions, prevailing speeds, etc.
R6 Yes
R7 Yes
R8 No
R9 Yes
R10 No
R12 Yes
R14 No
R15 Yes
R17 It is inline with the taper of the end terminal

Q13 - What is the offset between the w-beam guardrail terminal head and face of rail?

Respondent Response
R3 One foot
R5 1 foot
R6 6" typ.
R7 2-4 feet
R9 24" max offset
R12 1-2 feet
R15 Enough to get the head completely outside of the shoulder or travel lane.
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Q313 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

15.38%

84.62%

Byess @nNo
Answer % Count
Yes 15.38% 2
No 84.62% 11

Total 100% 13
Respondent | Response
R2 No
R3 No
R4 No
R5 No
R6 No
R7 No
R8 No
R9 Yes
R10 Yes
R12 No
R14 No
R15 No
R17 No

Q314 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

Respondent Response
R9 24" max offset
R10 6" min.
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Q22 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

15.38%

71.69%

7.69%

Bcoii @ concrete [ Asphalt [ None
Answer % Count
Soil 69.23% 9

Concrete | 7.69% 1
Asphalt | 7.69% 1
None 0.00% 0
Other: | 15.38% 2
Total 100% 13
Respondent Response
R2 Asphalt
R3 Concrete
R4 Soil
R5 Soil
R6 Soil
R7 Soil
R8 Soil
R9 Soil
R10 Soil
R12 Soil
R14 Typically AB
R15 Soil
R17 Soil, base, asphalt
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Q69 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select "None™ in this question.

15.38%
23.08%
61.54%
B ol @ concrete [ Asphalt [ None Other:
Answer % Count
Soil 61.54% 8
Concrete 0.00% 0
Asphalt 0.00% 0
None 23.08% 3
Other: 15.38% 2
Total 100% 13
Respondent Response
R2 Soil
R3 Soail
R4 Soil
R5 Soil
R6 Soil
R7 Gravel
R8 Soil
R9 None
R10 Soil
R12 Soil
R14 None
R15 None
R17 Soil, base, asphalt
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Q23 - What is the height of the top level of backfill material?

7.69%
92.31%
B Aligned with top of curb [} Aligned with top of roadway [} Other:
Answer % Count
Aligned with top of curb 92.31% 12
Aligned with top of roadway 0.00%
Other: 7.69%
Total 100% 13
Respondent Response
R2 Aligned with top of curb
R3 Aligned with top of curb
R4 Aligned with top of curb
R5 Aligned with top of curb
R6 Aligned with top of curb
R7 Aligned with top of curb
R8 Aligned with top of curb
R9 Aligned with top of curb
R10 Aligned with top of curb
R12 Aligned with top of curb
R14 Aligned with top of curb
R15 Aligned with top of curb
R17 Itisn't clear
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Q75 - Does your agency use another curb configuration for installing w-beam guardrail
terminals near curbs (only considering low-speed applications)? For example, a variation

in curb height or curb type?

38.46%
61.54%
B Pro

Answer % Count
Yes 38.46% |5
No 61.54% | 8
Total 100% 13

Respondent | Response

R2 No

R3 No

R4 Yes

R5 No

R6 Yes

R7 No

R8 No

R9 No

R10 No

R11

R12 No

R13

R14 Yes

R15 Yes

R16

R17 Yes
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A.3 LOW-SPEED ROADWAY QUESTIONS- REPETITION 2

The third section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on low-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on low-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.
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Q79 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You
may include a link in this question or upload a file in the next question. If you have multiple files to upload, please upload a

zipped folder.
TYPICAL GRADING AT BRIDGE ENDS | D-764-48
WITH MGS W-BEAM GUARDRAIL
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GENERAL NOTES:

SHEET | CONTENTS 1. INSTALLATION: Construct guardrail in accordance with Specification 536.
i General Notes;
Index Contents This Index, along with the plans and the manufacturers' drawings on the Approved Products List (APL), is sufficiently detailed for
= nstaliation of General Guardrail, Low-Speed Guardrail, End Treatment assemblies, and their connecting options shown herein. This
2 General, TL-3 Guardrail - Installed Plan and Elevation ! ! perdpallonshapa boatdral : o ' 1ng opt " e
precludes requirements for shop drawing submittals unless otherwise specified in the plans
3. Low-Speed, TL-2 Guardrail - Installed Plan and Elevation
4 W-Beam and Thrie-Beam Panel Details 2. COMPATIBILITY: The General Guardrail in this Index is based on the Midwest Guardrail System (MGS) design, with an approximate
- height of 31 at the top of the Panel (2-1" mounting height at vertical ¢ of Panel) and a midspan panel splice as shown on Sheet 2.
2 Restiamy Qrisetiplaek Detalls Guardrail components included on the APL, which are compatible with this Index, may also be identified as 31" or MGS Guardrail,
6 Guardrail Sections - Heights and Adjacent Slopes
£ End Treatment - Approach Terminal Geometry, Parallel 3. STANDARD COMPONENTS: Standard guardrail components, including posts, panels, and bolt systems, are based on the Task Force 13
= Publication: Guide to Roadside Hardware Components (http://tf13.org/Guides/componentGuided).
8 End Treatment - Approach Terminal Geometry, Curbed and Double Faced " v o 2
9 End Treatment - Trailing Anchorage 4. BUTTON-HEAD BOLTS: Install Button-Head Bolts where indicated using bolts, nuts, and washers as defined on Sheet 24. Place
i) End Treatment — Component Details washers under nuts. Do not place washers between bolt heads and panels, except where otherwise shown in this Index.
L End Treatment - Controlled Release Terminal (GRT) 5ystem 5. HEX-HEAD BOLTS: Install Hex-Head Bolts where indicated using bolts, nuts, and washers in accordance with material properties of
12 Layout for CRT System - Side Roads and Driveways Specification 967. Place washers under nuts.
13 Approach Transition Connection to Rigid Barrier - General, TL-3
; b o
7 AoRrosch TraneTien Connecion o ATl Borier —eehersl. TL3 —Teorb Conraction 6. MISCELLANEOUS ASPHALT PAVEMENT: Install Miscellaneous Asphalt Pavement where indicated with a tolerance of = ' depth and
— — in accordance with Specification 339.
15 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2
16 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2 - Curb Connections 7. ADJACENT SIDEWALKS & SHARED USE PATHS: When guardrail posts are placed within 4-0" of a sidewalk or shared use path, use
7 Approach Transition Connection to Rigid Barrier - Details timber posts, or use steel posts only if treated with Pipe Rail as shown on Sheet 22.
18 Approach Transition Connection to Rigid Barrier - Double Faced Guardrail When timber posts are used, one of the following safety treatments is required for the bolt(s) protruding from the back face of
19 Layout to Rigid Barrier - Approach Ends the posts:
- - - - a. After tightening the nut, trim the protruding post bolt flush with the nut and galvanize per Specification 562.
Layout to Rigid Barrier - Approach Ends with Double Faced Guardrail
K - ) i b. Use post bolts 15" in fength and countersink the washer and nut between 1" and 1}" deep into the back face of the post.
2 CRYQUE 0T RIgTd: BaTTikr = TTailing, EuS ¢. Use 15" post bolts with sleeve nuts and washers.
Trailing End Transition Connection to Rigid Barrier
21 Rub Rail Details When 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 22.
22 Pedestrian Safety Treatment - Pipe Rail
Modified Mount - Special Steel Post for Concrete Structure Mount; 8. NESTED W-BEAM: Where called for in the plans, install two W-Beam Panels mounted flush per location, securing all panels with
23 Modified Mount - Encased Post for Shallow Mount; Button-Head Bolts threaded through aligned slots and holes. 2* Button-Head Bolts are permitted for panel splice locations.
Modified Mount - Frangible Leave-Out for Concrete Surface Mount 9. CONNECTION TO RIGID BARRIER: The connections to Rigid Barrier in this Index only apply to newly constructed bridge Traffic
Barrier Delineators - Post Mounted; Railing and Concrete Barrier or where the complete Approach Transition Connection to Rigid Barrier shown herein can be installed
24 Clear Space - Reduced Post Spacing for Hazards; without conflicting with existing Traffic Railings, structures, or approach slabs.
% Bt ap-tesd Hale Gystem For connecting guardrail to existing bridge Traffic Railings, see Indexes 536-002, 521-404, and 521-405.

10. CONNECTION TO EXISTING GUARDRAIL: Where a transition to existing guardrail at 27" height is required, linearly transition the
new guardrail height over a distance ranging from 25-0" to 31'-3". Height transitions must occur outside of End Treatment and
Approach Transition segments
Provide an immediate transition to the required midspan panel splice using the available panel options on Sheet 4 (9'-4%" or
15-7%" panel). Alternatively, this transition to midspan panel splice may be achieved by installing a single reduced post spacing
of 3- 1% within the new guardrail, immediately adjacent to the connection location.

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

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

12. QUANTITY MEASUREMENT: Measure guardrail and corresponding components as defined in Specification 536. The Guardrail length
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 from the § of the panel's post bolt siots at the
approach/trailing ends).

=[ DESCRIPTION:
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@ W-Beam, Post
Bolt Holes, Slots,
& %' @ Button-

Head Bolts \

General Post Spacing

6-3'

L/- ¢ Post Bolt Hole,
Slot, & %" 0 Button-

TypJ

W-Beam Midspan Panel Gty W-Beam
Panel Lap Splice (Typ.) | Head BaltTye.} Panel
Y = N i
e = S
=7
e = e —
T " - — T
—= 7 I r—— t
== { ==
= Heg-Butions | | . Splice Bolt Slots | |
- 2" misc. Head Bolt (Typ.) / |r/ Standard Post (Typ.) | i ;:- o5 1y |
il Aspralt ' (Timber:Shown) ' Button-Head Bolts | '
rade 7
l \ Pavement \ | | (8 Road) (Typ) |
_—[__ ___________[T|_R\WK
1)

3-10" (Typ.) |

GENERAL GUARDRAIL
INSTALLED ELEVATION

¢ Post Bolt Hole,

Slot, & %" 0 Button- Back of
. Head Bolt (Typ.)

Standard Post (Typ.)

(Timber Shown)

Riil

i
il

INSTALLED PLAN

W-Beam Midspan Panel " W-Beam
Panel \ (Lap Spiice (Typ.) ¥ s Block (Tyw) Panel\
$
= LA CEY T = =T .

I

Splice Ridge k Face of

(See Note 2) Guardrail

(Typ.) (Typ.)

—— Direction of Traffic

¢ %" 0 Button- NQ'I Ng"
Head Bolt o | Yom: W-Beam
(18" Length for Panel
Timber Post) 1
=

Back of Post —_|

Standard Post
(Timber Shown) —|

Offset
Block

INSTALLED SECTION

NOTES:

GENERAL: Install the General Guardrail configuration where
indicated in the plans. This may include tapered segments if
called for in the plans

Use 12-6" 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
constructability beyond the options shown in this Index 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. For
reverse lane conditions, orient the Splice Ridge downstream of
the lane direction with the highest traffic volume. 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 & OFFSET BLOCK DETAILS: See Sheet 5,

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

MODIFIED MOUNTS: Where concrete structures, concrete
sidewalk, or shallow depth conditions are encountered, see
Sheet 23 for additional post mounting options.

DEFINED SEGMENTS: The General 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/or hardware as
shown in this Index (e.g. Double Faced W-Beam, Deep Posts at
Slope Breaks, Pipe Rail, Rub Rail, or Reduced Post Spacing for
Hazards).

GENERAL, TL-3 GUARDRAIL DETAILS

LAST
REVISION
11/01/19

REVISION

DESCRIPTION:

FDOT\)

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX SHEET

536-001| 2of 24
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12'-6" (Normal Run)

6'-3" (End Connection Only)

Low-Speed Post Spacing |
I

—

¢ W-Beam, .
Post Bolt [

Holes, Slots

¢ Post Bolt Hole,
Slot, & %" 0 Button-
Head Bolt (Typ.)

%' 0 Button-
Head Bolt (Typ.)

W-Beam Panel
(12'-6" Min.)

- Midspan Panel

>t
(Typ.) Lap Splice (Typ.)

W-Beam Panel
94" for End

Low-Speed Guardrail

Midspan Panel
Lap Splice (Typ.)

|

-

End Treatment or |
1

.\
T[T Approach Transition

Button-
Head Bolts i
EEY e — -}

| —

Standard Post (Typ.)
(Timber Shown)

T
L ¢ Splice Bolt Slots

&% 0 x 14
Button-Head Bolts
(8 Reqd.) (Typ.)

R 2" Misc.
Finish Asphalt

Grade \ Pavement \

@ Post Bolt Hole,
Slot, & %" @ Button-
* Head Bolt (Typ.)

R Sale

Standard Post (Typ.)
(Timber Shown)

Offset
Block (Typ.)

W-Beam Panel

LOW-SPEED GUARDRAIL
INSTALLED ELEVATION

W-Beam Panel
(9-41;" for End
Connections Only) \

Midspan Panel
/ Lap Splice (Typ.)

___________ N -

;

Back of
Post (Typ.)

|__End Treatment or
| Approach Transition
‘

|

Low-Speed Guardrail

(12-6" Min.) N\
X

& I

|-

[« L T
kFareaf

Guardrail
(Typ.)

INSTALLED PLAN

|

——1 Direction of Traffic

¢ %" 0 Button-

Head Bolt

(157" Liﬂqrg for
imber Post) l

W-Beam
Panel

Back of Post —_|

JTorfset

Standard Post Block

(Timber Shown) —|

INSTALLED SECTION

NOTES:

N

ot

i

=

~

©

. GENERAL: Install the Low-Speed Guardrail configuration where

indicated in the plans. Low-Speed Guardrail may include tapered
segments if called for in the plans.

Use 126" or 25-0" W-Beam Panels for normal spans, and use
9'-4%;" 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 along 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 Index 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. For reverse
lane conditions, orient the Splice Ridge downstream of the lane
direction with the highest traffic volume. 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 & OFFSET BLOCK DETAILS: See Sheet 5.

GUARDRAIL SECTIONS: For Sections showing typical mounting

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

. MODIFIED MOUNTS: Where concrete structures, concrete sidewalk,

or shallow depth conditions are encountered, see Sheet 23 for
additional post mounting options.

. RESTRICTIONS: Low-Speed Guardrail segments are not permitted

for use with items including, but not limited to, Double Faced
W-Beam, Deep Posts at Slope Breaks, Raised Curb, Pipe Rail,
and/or Rub Rail

LOW-SPEED, TL-2 GUARDRAIL DETAILS

LAST DESCRIPTION:
REVISION
11/01/19

REVISION

FDOTY

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX

536-001

SHEET
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R=1%

R = %g

W-Beam
(Symmetrical)
& % x 2%
Post Bolt Slot

&
€% x 1%

Splice Bolt
Slot (Typ.)

o

et

-4

W-BEAM PANEL SECTION

3%

1%

L\-c W-Beam &

| %eaw
Splice Bolt
lots

R = 1%

(Typ.)

¢ x 2%
Post Bolt Slot

§ Thrie-Beam

(Symmetrical) :

€% 1 15
Splice Bolt
Slot (Typ.)

-8

I 1l
Splice Bolt
Slots

:’L ¢ W-Beam &

THRIE-BEAM PANEL SECTION

Varies (6'-3", 9-4Y, 12'-6", 15'-7)5", or 25'-0")

‘N Spaces @ 3-14"

L
|
(See Table 1] |

,
Tex2l
Ay I € Hx2
Typ) Slots (Typ.)

Fad |
¢ W-Beam (Typ.) |
& Post

!
Post Bolt |

Bolt Slots T
% 1
J— = =g s g—

"L iy
Splice Bolt
Slots (Typ.)

"Lg 3 0 Cable
Anchor Plate Bolt
Holes (Where Reqd.)
(See Note 2)

W-BEAM PANEL ELEVATION

Varies (3-1%", 6'-3", 12-6" or 25'-0")

‘N’ Spaces @ 3-1%" I

!

(See Table 1) '

4% | L Post Bolt
Typ)\ + [(Typ) Slots (Typ.)
P

(Typ.)

IR

'
'
'
UL
|
Ao - — - — -1

¢ Post ! '
Bolt Slots : 5
€ Thrie-Beam N EE — - —— —
2 F= —=—= — ——==]
B = e~ epempepe— ] ——r ~m——— —= 1
— T T t
¢ - 1 1 +
T T I

e
Splice Bolt
Slots (Typ.)

ost
Bolt Siots

€ Thrie-Beam =~

THRIE-BEAM PANEL ELEVATION

~ ¢ W-Beam

- 4
| 3-1%" ¢ 3-1% +
4% ! v ¢ T2 ay ! :
J & / " I'YPQS( Bolit a /
AN stots (Typ) 2 | 2
i I :
C——
1 +
% -
—— —=
£ )
11
e
&
=21 ,
-
T

§ %1%
Splice Bolt
Slots (Typ.)

THRIE-BEAM TRANSITION PANEL ELEVATION
(Reverse Direction Similar by Opposite Hand)

PANEL SUMMARY TABLE:

Panel Type ';:’;’f:s’ 20 | Gauge
5-3" W-Beam 2 1z
g4y W-Beam 3 12
12'-6" W-Beam 4 12
15-7% W-Beam 5 12
25'-0" W-Beam 8 12
3-1% Thrie-Beam 1 0
-3 Thrie-Beam > 1z
12-6" Thrie-Beam 4 12
250" Thrie-Beam B 2
Thrie-Beam Trans. 2 10

NOTES:

1. MATERIALS:
Use corrugated steel panels in accordance with
Specification 967 and made from either Class A,
12 gauge steel or Class B, 10 gauge steel as
specified in the 'Panel Summary Table' above.

CABLE ANCHOR PLATE BOLT HOLES:

Include ¥ @ Cable Anchor Plate Bolt Holes only
where required for installation of the Cable
Anchor Plate shown on Sheet 9, 10, & 11.

N

295" x 1% slots may substitute for the %' @
holes shown.

W-BEAM AND THRIE-BEAM
PANEL DETAILS

LAST DESCRIPTION:

FY 2020-21

=
S
REVISION |
11/01/19 5

FDOT\)

STANDARD PLANS

GUARDRAIL
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%0 8 wo o4y 6"
e Tiom Y Bolt o Al ¢ Block  [Tom . Begin/End Double-
"0 b E|d aced GR. Sta.
s Hole SUY T 5[5 Begin/End Single-
3 SO 8- - Balt:Halg—~iw NE ol Faced GR. Sta. — |
o™ o Tl I = 2l
T - { SIS Double-Faced Guardrail Single-Faced Guardrail
IS N
PSS o
Rub Rail I PLAN E[E W-Beam
%' 0 Bolt Bolt Hole Ror - BLOCK HE | Panel |
Hole (Typ.) — (0ntional); % |8 = T >
i HL o F
Rub Rail . 5 ols . I 1
Bolt Hole g 1% 013
(Optional) _ & i <la W-Beam Block —
I - e% e T I
o % Timber Post (Shown)
& (Steel Post Similar) —
i
N
ISOMETRIC I ISOMETRIC L | e
TOP i TopP :
| ELEVATION ELEVATION 1 4 (o b |
| o ) W-BEAM THRIE-BEAM W-Beam Flared End Unit
= e BLOCK BLOCK Pa;u:l (See Sheet 9)
ELEVATION = 2|z ELEVATION g|z (9-4%") PLAN
NS sl
3 8
TIMBER POST 3 STEEL POST & TIMBER OFFSET BLOCK SINGLE-FACED / DOUBLE-FACED
(6"X8" Nominal) (W6X8.5 or W6X9) (6"X8" Nominal) GUARDRAIL CONNECTION
6 __ 8 8" 8 8" 8 8 8 8
Tom. | Nom Nom. | Nom. €% 0 x 25 Nom. | Nom. | Nom. Nom. | Nom. NOTES:
CW% 0 x10 €% 0 x 18 But Hi C % 0 x 18 7 2
Button- Button- Bolt (See Button- 1. STANDARD POSTS: Where Standard Posts are called for in this
Head Bolt Head Bolt Head Bolts Index, use either a Timber Post or Steel Post at the Length, 'L',
\ \ shown for Standard Posts. Use a single post material type
WeBsin = — —_— = R consistently per each run of guardrail. Only where specified in
Block Stop- Lol 15 ”"(‘ T“”‘ the Plans, use the Deep Post 'L' for Slope Break Conditions as
/o Nal/v(Ty;g; aner-(Typ. aneLirye) shown on Sheet 6
ee Note e
X < 7 S - — 2. OFFSET BLOCKS: For each Panel type, install the corresponding
W-Beam W-Beam W-Beam W-Beam Offset Block type as shown. For General, TL-3 (Single Faced)
Block Block Block Block Approach Transitions only, use the I'-6" Thrie-Beam Block (See
B eet 13)
ost — T — Taber — Timaer - Thieteam 3. BOLT HOLES: %" @ Bolt Holes shown in posts within this Index
N may be substituted with 1%" 0 Bolt Holes.
N A A A 4. DOUBLE FACED GUARDRAIL: Orient Post Bolts with the
Button-Head located on the side nearest the traffic lane. The
SECTION SECTION SECTION SECTION bolt's threaded portion is not permitted to extend beyond %' from
the face of the tightened nut; trim the threaded portion as
needed and galvanize in accordance with Specification 562.
A A A A A,
\ v \ \ v 5. BLOCK STOP-NAIL: Drive one nail per Standard Offset Block as
shown to prevent Block rotation. Use steel 3% Type 16d nails
Panel —1 with ASTM A153 hot-dip galvanization. For steel posts, drive the
nail through the unused flange Bolt Hole and bend the nail so its
| —_ T = — head contacts the flange.
Block Stop- [~ W-Beam I~ W-Beam I~ W-Beam I~ Thrie-Beam . <
; 6. MATERIALS: Use timber and Steel posts and offset blocks in
sl % Fonel Patel Fang fane! accordance with Specification 967. Composite offset blocks may
A A \ N be substituted as approved on the APL. Use a single offset block
type consistently per each run of guardrail. Steel offset blocks
PLAN PLAN PLAN PLAN are only permitted for Modified Thrie Beam.
SINGLE-FACED SINGLE-FACED DOUBLE-FACED W-BEAM THRIE-BEAM
W-BEAM W-BEAM TIMBER POST TIMBER POST
STEEL POST TIMBER POST (Thrie-Beam Similar) (Steel Post Similar)
(Steel Post Similar)
POST AND OFFSET BLOCK DETAILS
LAST _ |Z| DESCRIPTION:
REVISION |3 FDOQTT FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 |3 — STANDARD PLANS 536-001| 5o0f 24
@
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¢ Post &

¢ Post &

51 Sl
g Ranel & kanel ¢ Panel ¢ Panel B Break
Finish Grade e } —
10 Max =7 Front Slope Front Siope
(Typ.) -+ (1:2 Max.) (1:2 Max.)
ofp i i
) it T
. o il Dle"};zel ™~ steel
! 4 post ot
DOUBLE FACED THRIE-BEAM DOUBLE FACED %
W-BEAM THRIE-BEAM
SLOPE BREAK CONDITION SLOPE BREAK CONDITION
TIMBER DEEP POST STEEL DEEP POST
GUARDRAIL TYPES - MOUNTING HEIGHTS & POST DEPTHS
Face of
; Back of
. Buerdrail Face of Face of Gutter ~, Face of
L Guardrail Curb ~ — Face of el ’/ Guardrail
in. uardral
X Pipe Rail 0 or 5 Curb Face ot i i
e iyl (Rl Tor steet Tee e 7] v Eosr et F 1
2-0" Min. (For' suroundin Posts with Sidewalks S| [ Min
ey or Shared Use Paths ¢ Panel ¢ Panel @ Panel ~
|~ siope Frangibie Lesvesout =¥ Tram pacl) Lip of o
. Break Per Sheet 23) (pereafiees Gutter—IT | [
:10 Max. Front Slope mﬁ 10 Max =
2 Max. e
2" Misc As[.:flnzll i 70 min— Concrete Z Mooy Asphalt 2° Misc. Asphalt 2" Misc. Asphalt
Pavt. (1:10 Max.) — 2 sidewalk Pave; (1:10:48x), Pavt. (1:10 Max.) Pavt. (1:10 Max.)

TYPICAL GRADING &

PAVT. PLACEMENT DETAIL

(See Note 2)

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

ADJACENT TO CURB
(Type F Curb Shown)

BEHIND CURB
(Type F Curb Shown)

ADJACENT TO

SHOULDER GUTTER

GUARDRAIL SECTIONS - TYPICAL

Face Of
Guardrail

e of
Traffic Lane

Edge of
Traffic Lane

‘Lateral Offset’

2.6

| T—

‘Lateral Offset'

Shidr. Pavt. )

Face Of
Guardrail

Face Of

Edge of
Traffic Lane

‘Lateral Offset’

2-6"

Shldr. Pavt.

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

UNPAVED OR PARTIALLY
PAVED SHOULDER

—_— e

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

FULLY PAV

Shoulder Gutter

ED SHOULDER SHOULDER GUTTER

Guardrail

10"

GUARDRAIL SECTIONS - CURB & GUTTER

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

Face of
Guardrail —_
Edge of ‘Lateral Offset’

Traffic Lane ~ |

Varies

/Memau 5/ opey

‘— Rub Rail
(2 Min.) —r (Required for
Median Slopes
Shidr. Pavt. Greater than 1:10)
) (See Sheet 21)
— = _}‘

2" Misi
Pavt, (I ll7 Max)

DOUBLE FACED GUARDRAIL
(Shown In Median)

GUARDRAIL SECTIONS - SHOULDERS

NOTES:
z 1. GUARDRAIL SECTIONS: Construct Sections as indicated in the plans. The details 3. SLOPE BREAK CONDITION: Install Deep Posts only where called for in the
GUARDRAIL HEIGHT SUMMARY TABLE: shown herein depict W-Beam Guardrail, but are applicable to the other defined plans. Deep Posts are only permitted where post spacing is 63" or less
Type: Min. Depth D:| Mounting Height -] Past Length 1T Guardrail Types placed at the corresponding height, 'H'. Use components per
14z d La untng, Felg| L Sheets 4 & 5, Steel and timber post types are interchangeable unless 4. LATERAL OFFSETS: The Lateral Offsets shown are governed by the station
W-Beam 210" 2.1 56" otherwise defined. The 1:10 Max. cross slope shown is the maximum slope and offset call outs for Face of Guardrail, as shown in the plans.
(Single and Double Faced) permitted for proper guardrail function, but project-specific cross slope
Thris-Bean ” e o requirements are governed per the plans. 5. ADJACENT TO CURB: Place the Face of Guardrail consistently offset either
(Single and Double Faced) 3-10 -9 56 Flush with the Face of Curb or 5" behind the Face of Curb, as indicated by
. e = 2. TYPICAL GRADING & PAVEMENT PLACEMENT DETAIL: Construct features as the plans station and ofset caflout. For offset changes, transition the Face
imber Deep Post earAbove i depicted except where superceded by specific Guardrail Sections or the plans. of Guardrail as shown in the plan:
Steel Deep Post See Abbie CE Place the Slope Break a Minimum of 2' behind the post. For Deep Posts, the
slope break may be placed at the ¢ Post with the 2° Miscellaneous Asphalt
Pavement omitted GUARDRAIL SECTIONS
Last__|Z| DESCRIPTION:
revision |3 FDOT) R 2l2] GUARDRAIL S
11/01/19 |3 — STANDARD PLANS 536-001| 6 of 24
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NOTES:

1. INSTALLATION: Locate Approach Terminals where called for in the plans,
with the Post (1) ¢ placed at the Begin/End Guardrail Station indicated in
the plans

The Pian 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 proprietary portion of various Approach
Terminals and provides for more consistent planning of assembly

Approach Terminal, installations across the differing Approach Terminal type
Edge of 2" Misc. Begin/End Forward-anchoring style Approach Terminals may vary r om the planned
“Asphalt Pavt. Guardrail Sta., lengths shown by up t
(See Note 5 & ¢ Post (1
d ¢ ¢ }\ Construct Approach Terminals as shown in the APL and in accordance with

110 the manufacturer's unique drawing details, procedures, and specifications.
— 4219 (To 7ypic,
L2Ical Front stope Break) _ Install posts in accordance with the manufacturer's drawings. The Special
10-0" Posts on Sheet 23, including Special Steel Posts, Encased Posts, and
s Frangible Leave-Guts, are not permitted within the Approach Terminal
& segment unless otherwise called for in the plan:

Front Slope Break
2" Misc. Asphalt Pavt. \_

Face of
General
Guardrail
(See Note 2)

9|
(1) | = Align panel lap splices in accordance with the manufacturer's drawings,

o
1 E{% | - regardless of the direction of traffic.
Midspan Impact Head Install adjacent grading, gutters, and/or curbing as shown herein.
General Guardrail Yidsp AR E Rl IRt Liean

(See Note 2) Location
Length of End Treatment '1e'| TVP) 53-1%" (TL-3, General)
T n Approach Transitions, Low-Speed Guardrail, or Reduced Post Spacing
407V (TL-2, Low-Speed) Guardrail segments may be substituted for the General Guardrail shown

— Direction of Traffic herein if indicated in the plans.
APPROACH TERMINAL ASSEMBLY 3. APPROACH TERMINAL TEST LEVEL: Install either a Test Level 3 TL-3) or
Test Level 2 (TL-2) Approach Terminal as specified in the plans. TL-3
'PARALLEL' TYPE - PLAN VIEW Approach Terminals may substitute for TL-2 Approach Terminals un/ess the
substitution is specifically prohibited in the plans. TL-2 Approach
Terminals may not substitute for TL-3 instaliations.

Max.)

N

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post
Spacing as shown on Sheet 2, including parallel and tapered segments

il

IMPACT HEAD END DELINEATOR: Apply Yellow Retroreflective Sheeting to
the nose of the End Terminal in accordance with Specification 536.

L

2" MISCELLANEOUS ASPHALT PAVEMENT: The Plan View depicts the
Unpaved Shoulder condition. For Fully Paved Shoulder and Shoulder Gutter
conditions, extend the 2" Misc. Asphalt Pavement as shown in the
corresponding ‘Section at Post (1) details below.

The 2" Misc. Asphalt Pavement shown upstream of Post (1) may b
substituted with a different pavement type where called for in !hc Plans.

@

CLEAR AREA REQUIREMENT: Do not place any permanent aboveground
installations within the areas shown with 1:10 maximum grading. For the
finished condition, keep this area free of all aboveground obstructions,
inciuding dense vegetation and trees.

~

‘CURBED" AND 'DOUBLE FACED" GUARDRAIL SEGMENTS: See Sheet 8.

Projected Face of Projected Face of
General Guardrail % General Guardrail Ny %::{;:;71;:;(;;7 e

Edge of Varies - Edge of Varies Edge of Varies 20
Traffic Lane ~ F L g0 Front Traffic Lane ~ | & {_— Front Traffic Lane . L Front
Slope Slope Slope
& | 26 Break 7oA 26 Break 226" Break

Shidr.

3 ﬁ
—_—
2" Mi i \ > S 2" Misc.

Asphalr Pavt. Asphalt Pavt. Shoulder Gutter Asphalt Pavt.
(1:10 Max.) (1:10 Max.) (1:10 Max.)
SECTION AT POST (1) SECTION AT POST (1) SECTION AT POST (1)
WITH UNPAVED SHOULDER WITH FULLY PAVED SHOULDER WITH SHOULDER GUTTER
END TREATMENT
APPROACH TERMINAL
GEOMETRY - PARALLEL
LAST g DESCRIPTION: FY 2020_2] INDEX SHEET
REVISION |&
11/01/19 g @ STANDARD PLANS GUARDRATL: 536-001| 7 of 24
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General
vardrail

Gt L
(See Note 2) \ B

alt Pavt.

Apprh. Terminal,
Begin/End
Guardrail Sta.,

B POt IS 4

Curb Transition

(I Applicable)
(See Note 2)

General Guardrail

—y e o

Edge of 2" Misc. Asph
Guardrail Height Taper g g P
(12-6" Linear Transition) Front Slope Break ical Fr
(See Note 4) —'Lont_Stope  Break)
2 Misc. Asphalt Pavt.~_ _ _\ _ ——— e
Face of SO | R R b e
A = o
T e g WL impact Head | I3
¥ )
P (4) (3) =2 (2 mpact Hea ols
al al Nr B il al B A ‘ﬁwm‘e Note 6) Z,
= 1
A Face of j Face of / 3 ype §la™
Type E Curb Guardrail = Curb (Only) 2|ee Curb Transition
i Wh|-2 (If Applicable)
fe 25'-0" Taper Length o 2 (See Note 2)
Limit Type E imit Type
s sz;a. (See Note 3) Curb Reqd
53-10§" (TL-3, General)

Length of End Treatment 'LE'

APPROACH TERMINAL ASSEMBLY

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

_—] Direction of Traffic

‘CURBED' SEGMENT - PLAN VIEW

Face of
Guardrail

Edge

of 2" Misc.

Apprh. Terminal,
Begin/End
Guardrail Sta.,

& ¢ Post (1)
2" Misc, Asphalt
Pavt. (1:10 Max.)

General Guardrail
Double Faced

Length of End Treatment 'LE'

Face of
Guardrail

Edge of 2" Misc

Asphalt Pavt. B g

(TL-3, General)

Impact Head
(Flat or
Rounded)
(See Note 6)

Double Faced f
Approach Terminal

10-0"

Front
Siope
Break

2" Misc.
Pavt. (1:1

APPROACH TERMINAL ASSEMBLY
'DOUBLE FACED' SEGMENT - PLAN VIEW

Face of

Guardrail ~ ,— Face of
Curb

Varies

2-6"

Ii

5
Max. Panel
s

]

~

Asphalt

0 Max.) Type E Curb (Only)

'‘CURBED' SECTION A-A

(Height,

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

Edge of
Traffic Lane ~|

Face of
Guardrail
Varies Varies 5
Edge of
L i Traffic Lane
Min7) Min.)
Shidr

Pavt. -)

Shldr.
( Pavt.

e N

2" Misc. Asphalt

Pavt, (1:10 Max.)

'DOUBLE FACED' SECTION B-B
(1:10 Slope or Flatter Reqd.)

NOTES:

w

B

©

o

)

©

GENERAL: See Notes 1 through 3 on Sheet 7.

CURBED SEGMENTS: Type E curb is required within the
Jimits shown. When a different curb type is called for
outside of the Type E curb limits, transition the curb
shape linearly, over a nominal distance ranging 5-0" to
s

TAPER LENGTH; For Curbed Segments, taper the
guardrail away from the roadway where shown ta place
the inside edge of the Impact Head at 5' behind the
face of the curb. Where additional lateral offset is
required to fit the Approach Terminal Assembly
hardware, such as a soil plate, place the Impact Head
as close to the curb as the hardware allows, not to
exceed 2-0" from the face of curb.

GUARDRAIL HEIGHT TAPER: For Curbed Seqmenls the
connecting General Guardrail Mounting Hei

typically measured from the Lip of Gutter (See SIweer 6
Guardrail Sections, 'Adjacent to Curb'). while the End
Terminal Assembly 'H' is measured from the Misc.
Asphalt Pavt. (See Section A-Al. Linearly taper the
difference in Mounting Height over a minimum length of
12-6", starting where indicated herein.

. DOUBLE FACED SEGMENT: Connect to Double Faced

General Guardrail. Use consistent Posts and Offset Block
types as specified in the APL drawings over the entire
Length of End Treatment, 'LE'. Posts and Offset Blocks in
the ad joining General Guardrail segment may be
different from those inside of the 'LE'. A change in post
type between timber and steel is permitted, immediately
autside of the 'LE' segment.

Maintain the 1:10 maximum grading as shown in Section
B-8 throughout segment 'LE". Where required, transition
to differing adjacent slopes linearly, over a minimum
fongitudinal length of 25'-0"

IMPACT HEAD END DELINEATOR: Apply Yellow
Retroreflective Sheeting to the nose of the End Terminal
in accordance with Specification 536.

CLEAR AREA REQUIREMENT: Do not place any permanent
aboveground installations within the areas shown with
1:10 maximum grading. For the finished condition, keep
this area free of all aboveground obstructions, including
dense vegetation and trees,

2" MISCELLANEOUS ASPHALT PAVEMENT: The 2 Misc.
Asphalt Pavement shown upstream of Post (1) may be
substituted with a different pavement type where called
for in the Plans.

SINGLE FACED 'PARALLEL' SEGMENTS: See Sheet 7.

END TREATMENT

APPROACH TERMINAL GEOMETRY

CURBED AND DOUBLE FACED

LAST DESCRIPTION:

REVISION
11/01/19

REVISION

FDOT\)

FY 2020-21
STANDARD PLANS

GUARDRAIL
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536-001
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¢ Short Timber Brkwy. Post
BegmyEnd / & Steel Tube Foundation

Guardrail Sta. W >
6-0° Misc. Asphalt Pavt. Extension \l Length of Trailing Anchorage, 'LT' General Guardrail [
~1 3
] % ¢ (sym)
‘ —" . s . o 7 5
Flared, Rounded, or ! %0 x 1y Button- <
uffer End Unit Head Bolt (T able Anchor
| / Tred plate Assevnbly\ I 1
€ W-Beam, Post Bolt Slots, & e = e ELEVATION 0 1% Slots
%" @ Button-Head Bo/ts .Q. s Tt 1= (Typ.) (8 Reqd.)
- | ? I | = K X = @ =
jor Pl s s ﬁ. rom == F
e = : )
(See Note 6) == 1 —=x—=
Cable Hex Jam ) W-Beam Panel e ——
Short Timber Brkwy. Post _/’L Assembly Nut System (9-41;" Panel Shown, iop zunze e
Ground i 15-7Y Panel Optional) Standard Post 2- "
See Post & Cable Mount 1 i ﬂg;;j Stort Timber | e N T
Detail (sheet 10) -+ N Brkwy. Post I :CX-HCad il / Finish Grade |
L . = FLARED END UNIT
PSS i ZZNZN NZS§ SN | ZONSZ NN ZN S IV N\ 7\
ZiMisciAsphali=Rayt: ' % @ x 10 Hex-Head Bolts (1 Reqd.) . % 0 x 10" Hex-Head Bolts (1 Reqd.) S gin )
i (Washers Each Face, 2 Reqd.) { (Washers Each Face, 2 Reqd.) H L <] ts
—(—»f. —(—%» =
Steel Tube Steel Tube
Foundation —"] | Foundation —"| | i : X( (sym) <
Direction of Traffic Y v ) I l &
INSTALLED ELEVATION
ELEVATION
1Y
Sl (;/? 4 i
% ox10 Short Timber Brkwy. Post ¢ %' @ x 10° Short Timber Brkwy. Post YRR 5eq)
Button-Head Bol!\r Steel Tube Foundation Button-Head BD,,\!'/ Steel Tube Foundation
- ———T 6 T NOTES: i
1 Hex Jam —,[ =
| Brkwy. Terminal | Ground Nut System I 1. COMPONENT DETAILS: For additional component
| %) Post Sleeve Struts Cable Anchor details, See Sheet 10. PLAN
H I ' .
= Hex Jam (2 Regd.) Plate Assembly ° 2. END UNITS: Use materials for end units as defined —
| N Nut sy skem | ! At Lo in Specifications Section 967. End Units are referred ———— ROUNDED END UNIT
| = T Cable Assembly 5.5 f[ge/drupe to as "End or Buffer Sections" in AASHTO M180.
-~ oundation
Edge Of Flared End i — 1 (Typ.) Lap the Flared End Unit behind the W-Beam; lap the
2 Misc, Unit Shown = Rounded and Buffered End Units over the face of T a5
| asehatE (See Note 5) the W-Beam. 2
Lo e e oo = RLZsRl ol Sie oo e sop oo soo oo sup soor soSCERRRISE .o oo sop soor SEIRNGE DSRS0 so oo soe oo soa sy 2 3. FOUNDATIONS: Instali Steel Tubes by either of the
following methods: % @ (Sym.) %
- + — o — — . — 3
SINGLE FACE TRAILING ANCHORAGE a. Excavate, backfill, and compact material to provide R =
full passive soil resistance to the surface of the
INSTALLED PLAN tal
b. Drive the Tube using a dummy timber post to —_—
prevent damage to the Breakaway Post. FLEVATION 2% x 1% 5’”‘55 ‘TJVP’
(4 Reqd. Ea. Side,
€% 0x25 @ Short Timber Brkwy. Post € %' 0 x 25" @ Short Timber Brkwy. Post 4. GENERAL GUARDRAIL: General Guardrail typically
tton-Head Bolt- & Steel Tube Foundation Button-Head Bolt & Steel Tube Foundation includes Panels and Post Spacing as shown on Sheet
Button-Head Bolt—_, uttpn-l1god Bolt -] 2, including parallel and tapered segments. N
C————T & T N Transitions, Low-Speed Guardrail, or Reduced Post
W-Beam  Face 0f Guardrail o Spacing Guardrail segments may be substituted for
| the General Guardrail shown herein if indicated in
= 4 =] [ the plans. 1 ¢ (sym)
Ci 3 ffs lock 2l —_—
| -~ l Cable Assembly [ Ff et Blod 5. SIDEWALK REQUIREMENTS: When sidewalks are & -t
| 3 Nut System J T V. located adjacent to the End Treatment, install a
3 ; ) Cable Anchor Hex Jam ) ] 12 Steel Tube o Rounded End Unit (Fiared End Unit not permitted for
| g ] Plate Assembly~/ Nut System Foundation 4= 0 this case, .
° Brkwy. (Typ.) r <
| 2 gurr Terminal A ~ pE 6. END DELINEATOR: Mount retroreflective sheeting to 1~
~| Buffer Post Sleeve e (5 R the approach face of the End Unit in accordance with
| — Edge of End Unit Ground Struts (2 Reqd.) Specification Sections 536 and 967
| Asphalt o] b PLAN
L pavt | W-Bean - N\ Face of Guardrail BUFFER END UNIT
DOUBLE FACE TRAILING ANCHORAGE
INSTALLED PLAN END TREATMENT - TRAILING ANCHORAGE
=[ DESCRIPTION:
RELvﬁToN S FY 2020-21 INDEX SHEET
& FDOT{) GUARDRAIL
11/01/19 |3 — STANDARD PLANS 536-001| 9 of 24
3
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= ol 6-8° %" Steel
: | Plate — )
%' 0 Post —Fﬁ e W Wxz slot (Typ.) & f
Bolt Hole — i P‘}?Mg gg;[’ | |_rm A » % 1”0 x 7" Cable Stud -
| 1| Brate 2ot | Iy 2 ”‘r Y 1% 0 Full Thread Galvanized sy et
] s 4 o
]
T 1T 2% 3
| l'} - ELEVATION peen 4 o
| ! I I [ 1y 8 %" @ Galvanized Cable (6x19) (Typ.)
I M Swage Connected To Anchor Studs
HSS Rect I i l . 5 C3x5 Steel SECTION
ect. X
e | ! [ 1 © Channel o
(See Note 2) ~] il i i BEARING PLATE
| i | B SECTION
[ | || GROUND STRUT 1
| F N T
H N e
[ 1] I 1] £ £ = =
I i | ' I & 2" NPS Schedule 40 | | | |
- T T %0 Heles yp)
Li] R R e e e e e L
ELEVATION SECTION SRS ® @® @
T T T 1
STEEL TUBE FOUNDATION ELEVATION SECTION EHEVATION

SH" (+0.-%) 7% (+0°,-%6")

SECTION

BREAKAWAY TERMINAL

CABLE ANCHOR PLATE

POST SLEEVE

i i %' 0 x 1% Hex Head
Bolt (Thru W-Beam Pre-
s o > Fabricated Holes) (8 Reqd.) W-Beam
%x2%;" slot ~{ N Hex Jam Nut System 2

s i 1%’ Anchor % Cable %
| Stud Hole | ;l Assembly 1* 0 Cable Stud %' 0 1% ¢ W-Beam And
' & T Hex-Head Bolt ) _[ Anchor Plate
| o S _— é}_ . System (8 Reqd.) =
H Post 2 g n Washer (2" 0D., fal

= L 146" ID, %4" Thick) Steel End Plate

! ,,‘, %" Steel Plate I l\

5 Steel End Plate To Anchor Sl Bl Finte ™= ¢ Cable Assembly &

%0 2% Plate Edge (Three Sides) 1%" @ Cable Stud Hole
Foundation _} | =
galtHale=" | ELEVATION SECTION

! STEEL END PLATE CABLE ANCHOR PLATE ASSEMBLY

i B

ELEVATION SECTION / ¢ Steel Tube Foundation NOTES
—— SHORT TIMBER BREAKAWAY POST —— 2 ~ Plate !

(6”)(8" Nam.) Stop-Nails 1. INSTALLATION: Use components as shown on Sheets 9 & 11

4 Steel Plate \
%o

(See Note 3) Brkwy. Post

/‘

Briwy. Terminal
Post Sleeve

Bearing Plate

| —

Hex Jam Nut System

Short Timber

N

MATERIALS: Use steel plates, channels, and Cable Assemblies in accordance with Specification 967.
Use Short Timber Breakaway Posts and Steel Tube Foundations in accordance with Specification 536.

Use Hex Nuts, Hex Jam Nuts, and Washers in accordance with the AASHT0-AGC-ARTBA Guide to
Standardized Barrier Hardware with English unit equivalents of components FNX24a and FWC24a,

Bolt respectively. Two Hex Nuts may be used for the Hex Jam Nut System.
Hole —, —
& sf"“ leeve Cable 3. PLATE STOP-NAILS: To prevent rotation of the Bearing Plate, drive steel 2y Type 8d nails with
hort Timber Assembly %
z ost ASTM AI53 hot-dip galvanization.
N Pz 4. CABLE ANCHOR PLATE ASSEMBLY INSTALLATION: Mount to the pre-fabricated Cable Anchor Plate Bolt
Holes in the W-Beam Panel, as shown on Sheet 4. These panel holes are only permitted for this
e | o e ! Steel Tube Cable Anchor Plate Assembly application.
%oxio A Foundation
20" Hex-Head Bolt 5. SOIL PLATE BOLT HOLE(S): For Trailing Anchorage installations as shown on Sheet 9, the two bolt
— holes shown may be substituted with a single bolt hole located at the tube centerline.
SECTION ELEVATION
SOIL PLATE POST & CABLE MOUNT ASSEMBLY END TREATMENT -
<[ DESCRIPTION:
revision |9 FDGR) FY 2020-21 woex | smeer
2 GUARDRAIL
11/01/19 |3 — STANDARD PLANS 536-001| 10 of 24
3
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Post Mount Cap, Short Timber

| CRT End Treatment &
/Eegm/End Guardrail Sta,

¢ Post Cap &

3
Brkwy. Post, & Steel Tube Foundation (See’?[;gr“)’; \' Panel Bolt Hole —]
6-0" Misc. Asphalt Pavt. Extension \l 15-7%" W-Beam Panel |_CRT System 7 |
T I
€ Short Timber Brkwy. Post "5“ Fhest 18 % o panet |
T ——— & Steel Tube Foundation ! 'Bolt. Hole —
f &3 3. i 10" NPS Sch. 40 l l
2 3 ’ C|
%' 0 x 1% Button-Head Bolt (Typ.) I %0 x 14 | | EiEvarToN
Hex-Head Bolt y . !
Buffer End Unit ! & Rect. Washer Cable Anchor %0 x 10"
(See Note 5)«) Plate Absemb’}'\ f Button-Head Bolt ' |
¢ W-Beam, Post Bolt Slots, 7 =7 = = =
& %" 0 Button-Head Boits =N = 1 b 1t i =t ¢ ¥ Steel
e X [ ] - cAl = -3 () s Piate & Pige ~
B O e =5 = s o e
(See Note 7) s — 25 er o - o |
. Cable Stam sy ' Midspan Panel / 107 NPT, Y S‘% steel Plate
iy Short Timber Brkwy. Post Assembly ; | Lap Splice %' 0 Panel Bolt Hole [12x4"x3")
6 ~ ¥' 0 Galvanized Steel
! (4 A %' Steel Plate & Pipe
See Post & Cable Mount A gl |_— Short Timber I |— crT post (X
Brkwy. Post f (See Sheet 12) PLAN
Detall{3heeti10) 3 (%" 1. Grip Pattern) |-
- 1 5 — = —_—— — — steel plate € Post & post Cap
NS — ] SN ] 2222 Sl el NS == S SRR azwxg)
: Transverse W-Beam Panel
Asphalt. Soil Plate Assembly Soil Plate | T T
Pavt, VT fonTube @) (See Note 4) Gaplestud v | (on Tube © i 1
|| || 4 1 1] Q%0 x 1Y
Steel Tube i steel Tbe 17 , " 1 i1 Button-Head Bolt
Foundation — | %' 0 x xo“ Hex-Head Bolts  Foundation i %' 0 x 10" Hex-Head Bolts \ W o (No Washer)
A (2 Req A (2 Reqd.) Short Timber  [! '
{Washers Each Face, 4 Reqd.) (ashers Each Face, 4 Reqd.) Briowy. Post —J3
INSTALLED ELEVATION INSTALLED SEETION
POST MOUNT CAP
. " w y % 0 x 10"
¢ Short Timber Brkwy. Post, Post €% 0 x 1% Short Timber Brkwy. Post . Trans. Cable Stud Mount:
Mount Cap, & Steel Tube Foundation punton-Head Bolt o ey Rost ¢ Buiton-Heas solt € @ Square Steel Tube,
e e T
e . e %" Bolt Hole
| %' 0 x 1Y Button- ! | %' 0 Hole /i
| f Head B lftr ) Partial Cable | Wx2y Post  [EF T 5 BEa il
Buffer End Unit | ead Bolt (Typ. ] quare Steel Tube Steel Tube
| (Bend to Fit) (GiRedn. Perisplice) . Assemtly ! Bolt: Slot.=— =5 (8" X2 x 215X ) Foundation
4 3 es——as——
& Special End Shoe Short Timber 5 2%5'%3" Slot
| 3 Post | Y Briwy. Post & (Typ.) (8 Reqo.) —=F— —+ L
| K /cwaum % :¢ Inside Steel L >
3| ap Tube -—-l
S am N cable anchor LAl (fyp) ELEVATION
| Edge Of & E: Cable Assem.  plate Assem. 4 T”] ELEVATION Square Steel Tube
( QAsﬁgfr‘ . B 4. ‘ (8"x 2% X2 X ") | ¢ %" Bolt Hole
| Pa s T ~ S | x Trans. Cable |/
X I 37 0 x 1} Hex-Head L Face OF T Gy 3 Stud Mount
L seitrmeayp JiﬂL _Bolt & Rect. Washer ____ b Jﬂemrﬂ a BEeVeed = | arsdiomiiia
' i Foundation
PLAN Steel Plate to | I
INSTALLED PLAN Steel Tube /)
CRT END TREATMENT ASSEMBLY ————SPECIAL END SHOE=——— ¢ Sﬂuarsﬁsiieg;a:gbzfi LY
A teel ate
NOTES: 1Y%5" 0 Cable Stud Hole Q2%
1. INSTALLATION: Use with CRT Systems as required on Sheet 12. 5. SPECIAL END SHOE MOUNT: Punch a %' 0 hole in the W-Beam Panel as needed to secure the PLAN
2. COMPONENT DETAILS: For additional component details, See Sheet 10 & 12. For the Rectangular Speclal Ead: Shoe with the. %0, NeXorlpad Boll. Galvenlae’fiele; ier Specilication 362, TRANSVERSE CABLE
Washer-getell; sekioneeid 6. FOUNDATIONS: Install Steel Tubes with attached Soil Plates by either of the following methods: STUD MOUNT
3. MATERIALS: Use steel End Shoes, Plates, Tubes, and pipes in accordance with Specification 967. 21 Excavate; backfill-and compact material to:provide full passive-soll resistance to afl
4. PARTIAL CABLE ASSEMBLY: The Partial Cable Assembly is similar to the Cable Assembly defined surfaces of the tube and soil plate.
on Sheet 10, except with a 9-0" total length and the Swage Fitting and Cable Stud omitted from TR e TS A ST S e T T B o T o 5 i
ope_end damage to the breakaway post. END TREATMENT
Feed the Cable Stud through the Cable Stud Hole of the Transverse Cable Stud Mount as shown,
and secure it with the Hex Jam Nut System as defined on Sheet 10, 7 g‘f’(g,‘;gﬁ(’fﬁ:‘{g’gmj’,”,’r;‘,'z,‘i’gg’gfg”’; sheeting to the approach face of the Buffer End Unit in CONTROLLED RELEASE
LAsT __|Z| DESCRIPTION:
REVISION |3 FDDCX\T FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 |3 —— STANDARD PLANS 536-001| 110of 24
3
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Intersecting Side Road
Or Driveway (Typ.)

Begin/End CRT
32 Ft. R. Sta.

General Guardrail

Standard
Post &

Offset Block

Min. Clear Area mers-(

L =50-0"

Principle Roadway (Typ.) [~
) Begin/End CRT Begin/End CRT Begin/End CRT
omit Bolt o4y L~ 8FL R Sta 9.4y L 16 Ft R Sta 94 24 Ft. R. Sta.
(See Note 5) W-Beam W-Beam
& Panel | General Guardrail Panel | General Guardrail General Guardrail
o8 | GeaeralsbuaicraL, | Uenerol:Guandkall
g < §
'3 5 5
“ Standard o Standard R Standard 5
Post & = Post & = & Post & S
offset Block | u Offset Block u 5 0ffset Block &
= 5 R
X33 s 2 & I
SSE| L wmin clear Area Limits Min. Clear Area Limits~""| N =
< !
nES B =300
R . Min. Clear Area L/mffs-(
3 Midspan Panel Splice (Typ.) %83
$El L 382 L= 00
29 CRT Post @ 6-3" Sp. a=z| P
=8 A (Typ.) (5 Reqd.) = .
k9 & Midspan Panel Splice (Typ.) 233
2E oF Fag
S 8 FOOT RADIUS £9 CRT Post @ 6-3" Sp. aze| P
=t =8 (Typ.) (6 Reqd.) ST (. —
CRT SYSTEM e N A 2 1IN g
= = Midspan Panel Splice (Typ.) .
PLAN VIEW 28 ga 3\ ;,5“5%
$) 16 FOOT RADIUS E‘i CRT Post @ 6'-3" Sp. aza
CRT SYSTEM g5 v (Tvp) (8 Reqd) B
PLAN VIEW It mg
Match Line Match Line S £0
(CRT System (CRT System <) 24 FOOT RADIUS S
Plan View) Plan View) CRT SYSTEM g
Face of i Face of iy 2%
Guardrail Guardrail PLAN VIEW =2
§
5= CRT cRT <
32 Post Post
ZE CRT SYSTEM SUMMARY TABLE:
23
ERAC]
< RETURN LENGTH OF AREA CLEAR
S8 CRT End RADIUS sHop-genT | OUANTITY. OF | OF HAZARDS
A Treatment CRT End (FT.) PANEL(S) (FT.) ox W(FT.)
&x & Begin/End Treatmetit 6" Nom.
i) Guardrail Sta. A;ii,,',';ﬁ; 8 12.5 5 25 x 15 cwo
(See Sheet 11) 16 250 6 30 x 15 Bolt Hole \ i =
24 37.5 8 40 x 20
CONTINUING OPTION END TREATMENT OPTION 32 50.0 10 50 x 20 2l .
I o]
@3y -
CONNECTING DETAIL 0 HDIE\ \ &
@
1] & s
| ¥ i
NOTES: 2 &
Fr1 1 ©
1. INSTALLATION: Construct the specified radius layout and Connecting Detail option as shown in the plans +
2. MIN. CLEAR AREA: Keep the area behind the CRT free of fixed objects and aboveground hazards within the Min. Clear Area limits !
fhown,hmamram a slope not steeper than 1:10 for a minimum 2' behind the posts, and maintain a slope not steeper than 1:2 beyond 2 [
rom Lhe posts. -|_

3.

»

MATERIALS: For CRT Posts, use
accordance with Specification 96

w

Button-Head Bolt only at the location shown).

APPROACH GRADING: Maintain grading on the roadway side of the guardrail face at a maximum slope of 1:10.

Timber Post material in accordance with Specification 967. Use steel panels and hardware in
7.

BOLT OMISSION: For the 8 Foot Radius CRT System only, do not place a panel-to-post mount bolt at the center CRT Post (omit the %"

CRT POST ELEVATION
(6"x8" Nom. Timber)

6. SHOP-BENT PANELS: Install Shop-Bent panel(s) where indicated using 12-0" or 25'-0" W-Beam Panels. Splice at post locations within
the CRT radius using the General configuration of %' 0 Button-Head Bolts (8 reqd. per splice).

~

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post Spacing as shown on Sheet 2, including parallel and tapered

segments. Approach Transitions, Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments may be substituted for the General

Guardrail shown herein if indicated in the plans,

Midspan Panel Splice (Typ.)

CRT Post @ 6'-3" Sp.
(Typ.) (10 Reqd.)

32 FOOT RADIUS

CRT SYSTEM
PLAN VIEW
-2t I-10"
Face of
Guardrail A
[ X ¢ W-Beam Panel
=1 & %' 0 x 10
& ! Button-Head Bolt
1:10 Max,
2" Misc =
Einish T
Grage Asphalt E

Pavt. ’-——I
+|\1Mm)

™~ 3" Hole
L)

]
1~ CRT Post
-}

—

CRT INSTALLED SECTION

LAYOUT FOR CONTROLLED
RELEASE TERMINAL (CRT) SYSTEMS -
SIDE ROADS AND DRIVEWAYS

LAST
REVISION
11/01/19

REVISION

DESCRIPTION:

FDOTY

FY 2020-21
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TL-3 Apprh. Trans. &

Begin/End Guardrail Sta. Begin/End Rigid

.

—] Direction of Traffic

€ Splice Barrier Sta
Rectangular w$5ner\: ‘LA Length of Approach Transition = 30°-7% (TL-3)
(Over Panel Face)
Rigid Barrier Ted v(IZ Readl \ 12'-6" Thrie-Beam Panel (Nested) 6'-3" Thrie-Beam Transition Panel 12'-6" W-Beam Panel (Nested) General Guardrail
s(ig"?sges-ilymr; T et (12068008)  pp g orresr BloEk Seam (10 Gauge) (12 Gauge) Or_Approach

7y 11

Connector

¢ Button-Head Bolts
L, (Post Mount) (Typ.)

With I'-6" Height (Typ.)
(!

offset Block
See Note 6) (T}

Terminal Assembly
(Per the Plans)

e

= R TR -
T T T - . e .
> 1 3 - 3 - * 3 S - » (1 -
= D f
@ = e - - 3 = | » - m Constant Slope[1 |
egin Trans. (Varies by End
il il |ﬁ i V"™ of Curb Trans. Option)
| || O O T i~cubtop i foesbued
L HOH 43 HL i B .
& O %0 x 16" ’-( Splice Holes Ayt SCurblip iyt B et :
Hex-Head Bolts & %' 0 x 2'; TS Curb Botton | :
(Typ.) (5 Reqd.) Button-Head : HH H i Surbs dpsandion
(Ste’Sheet 17) Bolts [Typ) | i ol I Finish Grade Elevation
re ] : HH i (varies by End
s £ (R P Transition Oplmn)
| K vy e (See Note 4,
Standard Post (Typ)—> 71} : | t : | : : | :
b it e
i H {

5

Post Spacing | Sp. @ I'-6%

45p. @ 3-1%"

TL-3 Apprh. Trans. &

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

Parallel Guardrail (Offset Parallel to Traffic Lane)

,Taper to Guardrail Offset Per the Plans

| (If Required) (1:15 Max.] (See Note 3)

—C Flush Shoulder (Shown)

{For Curb Connection

Begin/End Guardrail Sta L E
28-1%
\‘ Edge of 2" Misc.
‘Asphalt Pavt.
Rigid Barrier B c N T
Standard Offset Block (Typ)
7 Y Post (Typ.) (See Note 6)
=y %
i g
T g K
11 | I
=
Rigid Barrier B =Rigld Backier N Alignment:€urb \ Pace of 94" Curb Transition
End Transition i i - X
| I, Trasition (See Hote 7) ~ o Nete &1 I TFlush Shoulder Option Shown, See Note 4]
J N curs Lip

4 = g

NOTES:
. INSTALLATION: Construct the Approach Transition segment where indicated in the

plans, For example Layouts showing the Approach Transition's fit among other
guardrail segments, see Sheet 1

For existing bridge connection options, see Indexes 536-002, 521-404, and 521-405.

N

SECTION VIEWS & DETAILS: For cross sections and details, including the barrier
mounting hardware, curb transition, adjacent grading, and installation dimensions,
see Sheet 17.

w

GUARDRAIL TAPER: The connecting guardrail may require a different lateral offset if
shown in the plans. At the location shown herein, taper the guardrail to the
connecting guardrail offset. If the adjacent guardrail segment has the same offset
as the Approach Transition segment, then no taper is required.

£

TL-3 APPROACH TRANSITION
INSTALLED PLAN

4. END TRANSITION OF CURB OPTIONS: The Plan and Elevation views depict an example
Curb Transition to Flush Shoulder from Section D-D to E-E, but this transition may
require a different shape depending on the End Transition option shown in the plans
(Either a 'Shoulder Gutter Option, ‘Raised Curb Option, or ‘Flush Shoulder Option').
See Sheet 14 for additional curb options and Sheet 17 for curb shape details

Ld

RIGID BARRIER END TRANSITION: Taper the Rigid Barrier toe as shown. See
Concrete Barrier, Index 521-001, and Traffic Railing, Indexes 521-422 and 521-428,
for details.

6. OFFSET BLOCKS: For Thrie-Beam post locations within the Length of Approach

Options, See Note 4) \

—] Direction of Traffic

N

OFFSET: The required offset difference between the Face of Guardrail and Rigid
Barrier Shoulder Line is considered negligible and may not be shown in the guardrail
offset callouts in the plans. A consistent guardrail offset deviation of up to 4 inches
outside of the Rigid Barrier Shoulder Line is permitted over the length 'LA.

.4

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post Spacing as
shown on Sheet 2, including parallel and tapered segments. Approach Terminals,
Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments may be

substituted for the General Guardrail shown herein if indicated in the plans

Transition segment, use the Timber Offset Blocks with 1'-6" height shown on Sheet 5.

For the midspan of the Thrie-Beam Transition Panel and for all other W-Beam
locations shown herein, use the W-Beam Offset Blocks with 1'-2* height

APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - GENERAL, TL-3

LAST
REVISION
11/01/19

DESCRIPTION:

REVISION

FDOT\)

FY 2020-21
STANDARD PLANS

INDEX

536-001
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TL-3 Apprh,
Trans. &
Begin/End

Guardrail Sta. 2

74

'LA' Length of Approach Transition = 30'-7%" (TL-3)
(See Note 3)

Parallel Guardrail

Tapering Guardrail (1:15 Max.) Parallel Guardrail

28-1%"
Additional Offset
Block (Typ.) s
Edge of 2" Misc. (If Applicable) g

Asphalt Pavt

10" (Min,)

Curb Taper
(Linear)

Edge of 2 Misc.

(See Sheet 6, "Ad jacent
to Shoulder Gutter”)

Asphalt Pav. ~

B ¢

Back of Curb :
] R T S SN <. [ U VI = S S SRS S — = .
e L Shidr. Gutter By 3
o 211
L\ Rigid curb Lip Face of Guardrail Rigid Barrier / o = L
q Barrier A\ Shidr. Line il o
Curb Taper .
A D m\ Curb Lip
— — F (Front of
e Shidr. Gutter)
Alignment Curb Curb Transition Shoulder Gutter
18-1%" 9-4%"

TL-3 Apprh.
Trans, &
/End

Begin,
Guardrail Sta =

TL-3 APPROACH TRANSITION
WITH 'SHOULDER GUTTER'
CONNECTION - PLAN VIEW

'LA' Length of Approach Transition = 30'-7%" (TL-3)

(See Note 3)

Direction of Traff

Parallel Guardrail Tapering Guardrail (1:15 Max.) Parallel Guardrail
Sy 28-1%" (See Sheet 6, "Adjacent to Curb")
/i
. Edge of 2 Misc
Edge of 2" Misc
L Asphalt Pavt. - Asphalt Pavt. X L
B - = I D
| Back of Curb % Curb Taper
- bt B R [/ wrear) [
i Ll & 1 —1
o o Vi 5
L\ Rigid Curb Lip Face of Guardrail 7 Back of Curb 2 L
q Barrier N\ =
Curb Lip /
(Front of
D G Type F Curb)
| |
Alignment_Curb Curb Transition Type F Curb
18-1%" 4 9-4%
TL-3 APPROACH TRANSITION ——lDirection of Traffic
NOTES: WITH 'TYPE F CURB'
CONNECTION - PLAN VIEW
1. GENERAL: See the applicable notes and details on Sheet 13.
2. SECTION VIEWS & DETAILS: For cross sections and details,
including the barrier mounting hardware, curb transition,
ad jacent grading, and installation dimensions, see Sheet 17.
3. ELEVATION VIEW: For post and panel installation details
within ‘LA, see the efevation view on Sheet 3. The curb
details will differ depending on curb option required APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - GENERAL, TL-3
CURB CONNECTIONS
=[ DESCRIPTION:
revision [3 _— FY 2020-21 woex | sweer
2 (5 GUARDRAIL
11/01/19 (3 — STANDARD PLANS 536-001| 14 of 24
£3
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TL-2 Apprh. Trans.

& Begin/End Begin/End Rigid

Guardrail Sta. | Barrier Sta. ection of Traffic
@ Splice \: ‘LA Length of Approach Transition = 2I'-3Y" (TL-2)
Rectangular Washer
(Over Panel Face) ) Low-Speed
(Typ.) (12 Reqd.) %" Thrie-Beam _ 6'-3" Thrie-Beam Transition Panel " W-Beam Panel (Nested) Guardrail
Rigid Barrier ) 10 Gauge) 10 Gauge, 12 Gauge) Or Approach
(Single-slope  Thric-Geam f i b o) ¢ < Terminal Askembly
h e rmi ” 1 er the Plans,
Shapeshona) Connector Th| 2-6% ¢ Button-Head Bolts )
L~ (Post Mount) (Typ.)
L . e
. = = = SR £S = 3 ==
= — — Constant Slope
W-Beam (Varies by End
uil Offset Block Trans. Option) |~ End Trans
HES I curbTop t (See Note 4) of Curb
= Lf/,'-exmv LG Splice Holes P o
Hex-Head Bolts & WO x 2
(Typ.) (5 Reqd.) Button-Head * Curb Lip and/or
(See Sheet 17) Bolts (Typ.) + Finish Grade Elevation

: 1

1

Standard Post (Typ)é“:“
i

L

Post Spacing |

35p. @ 3-14"

(Varies by End
Transition Option)
(See Note 4)

25p.@6-3

TL-2 Apprh. Trans.
& Begin/End
Guardrail Sta. i

TL-2 APPROACH TRANSITION
INSTALLED ELEVATION

Parallel Guardrail (Offset Parallel to Traffic Lane)

Taper to Guardrail Offset Per the Plans

18-9"

(If Required) (1:10 Max.) (See Note 3)

NOTES:

INSTALLATION: Construct the Approach Transition segment
where indicated in the plans. For example Layouts
showing the Approach Transition's fit among other
guardrail segments, see Sheet 19.

For existing bridge connection options, see Indexes
536-002, 521-404, and 521-405.

N

SECTION VIEWS & DETAILS: For cross sections and
details, including the barrier mounting hardware, curb
transition, adjacent grading, and installation dimensions,
see Sheet 17.

w

GUARDRAIL TAPER: The connecting guardrail may require
a different lateral offset if shown in the plans. At the
location indicated herein, taper the guardrail to the
connecting guardrail offset. If the adjacent guardrail
segment has the same offset as the Approach Transition
segment, then no taper is required.

=

END TRANSITION OF CURB OPTIONS: The Plan and
Elevation views depict an example Curb Transition to
Flush Shoulder from Section D-D to E-E, but this
transition may require a different shape depending on the
End Transition option shown in the plans (Either a
*Shoulder Gutter Optiori, ‘Raised Curb Option', or ‘Flush
Shoulder Option'). See Sheet 16 for additional curb
options and Sheet 17 for curb shape details.

v

RIGID BARRIER END TRANSITION: Taper the Rigid Barrier
toe as shown. See Concrete Barrier, Index 521-001, and
Traffic Railing, Indexes 521-422 and 521-428, for details.

o

OFFSET: The required offset difference between the Face
of Guardrail and Rigid Barrier Shoulder Line is
considered negligible and may not be shown in the
gquardraif offset calfouts in the plans. A consistent
guardrail offset deviation of up to 4 inches outside of
the Rigid Barrier Shoulder Line is permitted over the

Jength 'LA.

~

GENERAL GUARDRAIL: General Guardrail typically includes
Panels and Post Spacing as shown on Sheet 2, including
parallel and tapered segments. Approach Terminals,

Edge of 7 Hisc Low-Speed Guardrail, or Reduced Post Spacing Guardrail
phal avt. . — s stitut, t g E
[T — N\ ) PRI i Shown herein if indicated in the glans. o o
Rigid Barrier
e S Back of Standard
CT HH A Curb ~ Post (Typ.) [:]
L1 I [ L1 | 1 ==
= == I C —
- 1Y S NS ) 9-4%" Curb Transition T
(Riaid Barrier Rigid Barrier Alignment Curb Section = ET Sheuier Gution Shown Ses e Flush Shoulder (Shonn)
L (See Note 5) {See Note 6) Options, See Note 4) e,
—N— N Curb Lip T
A B
Al 2 & L
——"1 Direction of Traffic
TL-2 APPROACH TRANSITION
INSTALLED PLAN
APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - LOW-SPEED, TL-2
<[ DESCRIPTION:
RELV/:;YDN S FDDKTRQ FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 é ——— STANDARD PLANS : 536-001| 15 of 24
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‘LA’ Length of Approach Transition = 21'-3%" (TL-2)

TL-2 Approach
Trans. &
Begin/End

(See Note 3)

Parallel Guardrail

Tapering Guar

drail (1:10 Max.) Parallel Guardrail

Guardrail Sta 1

74"

1 7

| Back of curb

]
B
|

18'-9"
Additional Offset
0t

ck (Typ.)
(If Applicabie)

B Wy B

Edge of 2* Misc
Asphalt Pavt

Curb Taper

0 Min)

(See Sheel 6, "Adjacent
to Shoulder Gutter”)
Edge of 2" Misc

Asphall Pavt. ~ -

B &4
&

Back of
Shidr. Gutter /

Curb Lip \ Face of Guardrail d

- s
1l =~
 rigid
1 Barrier
L
—

hidr. Line / 4

Rigid Barrier
S

Curb Taper
D (Linear)
| F

|

Alignment Curb

Curb Transition

Curb Lip
(Front of
Shidr. Gutter)

Shoulder Gutter

8- 9%

9-a

TL-2 APPROACH TRANSITION ~—\Directlon of Traffic
WITH 'SHOULDER GUTTER'
CONNECTION - PLAN VIEW
TL-2 Approach
Trans. & 'LA' Length of Approach Transition = 21'-3%" (TL-2)
Begin/End -
Guardrail Sta. 1 (See Note 3) |
Parallel Guardrail Tapering Guardrail (1:10 Max.) Parallel Guardrail
7y 18'-9 (See Sheet 6, "Ad jacent to Curb”)
4
. Edge of 2" Misc
Edge of 2" Misc. +
2 gAsuha“ P;vr \ 1 Asphalt Pavt. EY L
By Back of Curb b a i - %
L] o] Back ofcur \ Curb Taper ; % H H
T N
T 114.R A AR /" (Linear; A B il _ i ]
:R:g:d Curb Lip Face of Guardrail / Back of Curb /
g Barrier N\
Curb Lip /
(Front of
B D G Type F Curb)
— —]
Alignment Curb Curb Transition Type F Curb
8- 9% g-4%"
TL-2 APPROACH TRANSITION —Direction of Traffic
NOTES: WITH 'TYPE F CURB'
CONNECTION - PLAN VIEW
1. GENERAL: See the applicable notes and details on Sheet 15.
2. SECTION VIEWS & DETAILS: For cross sections and details,
including the barrier mounting hardware, curb transition,
adjacent grading, and installation dimensions, see Sheet 17
3. ELEVATION VIEW: For post and panel installation details
within ‘LA, see the elevation view on The curb
details will differ depending on eurb option required. APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - LOW-SPEED, TL-2
CURB CONNECTIONS
2| DESCRIPTION:
aevision |2 FY 2020-21 sweer
4 FDO‘I‘(s GUARDRAIL
1/01/19 |3 — STANDARD PLANS 536-001| 16 of 24
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a 4
2 a4 E
%' 0 Bolt %'x2/%" Post Bolt
Holes Slot (Typ.) (2 Reqd.)
(2 Reqd.) -

g 2 « 2%5"x134" Splice
™ %" 0 Bolt Hole g5 gorateq 500
<|®  (Typ)(7 Reqd)  (Typ) (12 Reqd.)
S|s  ELEVATION
2-6"
L"F}
10 Gauge Steel d
PLAN

THRIE-BEAM TERMINAL
CONNECTOR DETAIL

Rigid Barrier
(Single-Slope

¢ Thrie- Traffic Railing
Beam Shown, Concrete
Panel Barrier Similar)

Curb
Shoulder  Lip Top of Curb (Typ.)

(1:10 Max.)

Back of Curb (Typ.)
Align with Base
of Concrete
Rigid Barrier
SECTION B-B
BEGIN ALIGNMENT CURB
(Mate to Rigid Barrier)

Alignment Curb

€ W-Beam
Pane!

\

curb
Shoulder ~ Lip
(1:10 Max.)

\ 2" Misc
lattened Asphalt Pavt
Alignment Curb (1:10 Max.)

{Terminating
Section)

SECTION E-E
END TRANSITION
FLUSH SHOULDER OPTION

¢ Terminal Connector
& 13" 8 Bolt Hole

€% 0 x 16" Rigid Barrier
Hex-Head Bolts (Single-Slope

& 1" 0 Holes Traffic Railing

Sp. @ 31%," Shown, Concrete

(See General Barrier Similar)
Note 5) Back Plate

{5:Reqd:) (21x12'%")

¢ Thrie-Beam
Terminal
Connector

Filler Plate
(8°x8°X1%")
(Omit for
Barriers
with a Flat
Back Face)

SECTION A-A
RIGID BARRIER TERMINAL

sing!
CONNECTOR MOUNT

F-Shape Barrier

Bolt Holes
@ 3'%¢"
)
N

i
N 2
= B
o I & =1
/] : il Y|
1" 0 Bolt \ 2 |& |\ 1%
Hole ’”"-’ﬂ o | %" Steel
el FILLER PLATE
BACK PLATE
Match Slope of -
Adjoining Traffic &' R =% (Typ)
Railing Face ~ [~1,// (Top Corners)

r— 41

[\~ Concrete
(See Note 4)

lope Bar

ALIGNMENT CURB
SECTION

2-6"
¢ Thrie- ¢ W-Beam
Beam Panel
Panel b orfset Block offset
by (1'-6" Height Block Block (Typ.)
Curb = for General, TL-3 curb
Shoulder  Lip - Approach Trans., Shoulder ~ Lip
(1510 Max.) \ b Shown Dashed) ~ (1:10 Max.) \
A M AN
7 \ 2 mise. | \ 2 misc
2% Asphalt Pavt. Asphalt Pavt
Alignment Curb (1:10 Max.) Alignment Curb (1:10 Max.)
SECTION C-C SECTION D-D
ALIGNMENT CURB BEGIN TRANSITION
(Intermediate) (End Alignment Curb)

3-0"

¢ W-Beam
At ]~ Additional
- Offset
curb R Block
Shoulder  Lip il
: ; Shidr.
{129 Meg) \ \ ] I/Lme {— 2" misc.
| Asphalt Pavt.

" (110 Max.)
_1 1" (Single-Slope)
2% (F-Shape)

Shoulder Gutter

SECTION F-F
END TRANSITION
SHOULDER GUTTER OPTION

Shoulder
(1:10 Max.)

Alignment Curb

Begin Transition
(Section D-D)

End Face

FLUSH SHOULDER OPTION

End Transition
(Section E-E)

Alignment Curb

Begin Transition
(Section D-D)

Shoulder Gutter
Cross Section

End Transition
(Section F-F)

Alignment Curb

Begin Transition
(Section D-D)

w2 for
6" F-Shape
¢ W-Beam Barrier
Panel ~ Raised Curb
curb j: RAISED CURB OPTION crosziserdion,,
tip~, T |l >om il
(1 Gsphalt pavt (Section ey
(1:10 Max.)
3Y (Single-Slope) CURB TRANSITION ISOMETRIC VIEWS
Raised Curb

(Type F Shown) 5" (F-Shape)

SECTION G-G
END TRANSITION
RAISED CURB OPTION

CURB TYPICAL SECTIONS

NOTES:
1. PLAN AND ELEVATION VIEWS: Work with Sheets 13 thru 16.

2. END TRANSITION OF CURB OPTION: Install one of the three End Transition types shown
per Section E-E as indicated by the plans.

w

GRADING BEHIND POSTS: Place Slope Break a Min. 2-0” behind the post, per Sheet 6.

IS

MATERJALS & CONSTRUCTION: Construct the concrete Aligning Curb and Curb transition
in accordance with Specification 520. Use steel Plates and Thrie-Beam Terminal
Connectors in accordance with Specification 967.

APPROACH TRANSITION CONNECTION - DETAILS

LAST DESCRIPTION:
REVISION

11/01/19

REVISION

FY 2020-21

@ STANDARD PLANS

GUARDRAIL

INDEX

536-001

SHEET

17 of 24
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Approach Trans. &
Begin/End Doudle | -~
Faced Guardrail Sta. ~_}

¢ Splice

Begin/End Rigid
Barrier Sta.

‘LA’ Length of Approach Transition = 30'-7%"

25'-0" Thrie-Beam Panel (12 Gauge)

¢ Splice Holes
& %0 x 1y

6'-3"

12'-6" Thrie-Beam Panel (Approach Side Only)

* Thrie-Beam Transition ,

Double Faced

12'-6" W-Beam Panel (Nested) General Guardrail

Button-Head

¢ Hex-Head Bolts

Trimmed Std. 7y

(12 Gauge) (Nested with 25'-0" Panel)

1%

(10 Gauge)} (12 Gauge) Or End Treatment

y (Per the Plans)

Bolts (Typ) ~{ || (garrier Mount) (Typ) ~ 0ffset Block =24 - Hex-Head Boits vi-geam

(Post Mount) (Typ.) 0ffset Block
L Thrie-Beam —
1 Terminal
Connector
2 Misc
/ Asphalt Pavt.

< = TR SO 2 A R ) R R R ) i R A | S iR - S | B

&, %0 x 15 k Rigid Barrier arrier End Trans

Hex-Head Bolts (Median (Tapered Toe)

(Typ.) (5 Reqd.)
(See Note 2)

Barrier Shown,
Traffic Railing
Similar)

Standard Post (Typ)-S ¢

Post Spacing

5 Sp. @ 1'-6%"

45p. @31y

25p. @ 6-3"

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED ELEVATION

Guardrail Offset Parallel to Traffic Lane = 27'-6Y"

Taper to Guardrail Offset Per the Plans
25 (If Required) (1:15 Max.) (See Note 1)
Rigid Barrier Trimmed Std. Standard Offset o S Edge of 2" Misc. Face of —] Direction of Traffic
(Median Barrier Shown Offset r Post (Typ.) ( Block (Typ.) S Asphalt Pavt. Guardrail
Traffic Railing Similar) Block (Typ.) —~ G
P A : \\ : / : ) -~
L — Y
= = e oI v co =3
\ Edge of 2 misc. Face of 2 Misps
Direction of Traffic Asphalt Pavt. Guardrail Asphalt
Concrete
NOTES:

1. INSTALLATION: Construct the Approach

Transition segment where indicated in the

plans. The required offset of the
connecting adjacent guardrail is shown in
the plans

The Layout given on Sheet 20 provides a
basic_scheme for connections to adjacent
guardrail, where a taper to a differing
guardrail offset may be required. If the
ad jacent guardrail has the same offset
as'the Approach Transition segment, then
no taper Is require

~

. THRIE-BEAM TERMINAL CONNECTOR: See
Sheet 17 for Details. The installed bolt's
threaded portion is not permitted to
extend beyond %" from the face of the
nut; trim the threaded portion as needed
and galvanize in accordance with
Specification 562.

w

GENERAL GUARDRAIL: General Guardrail
typically includes Panels and Post
Spacing as shown on Sheet 2, including
parallel and tapered segments. End
Treatments or Reduced Post Spacing
Guardrail segments may be substituted
for the General Guardrail shown herein if

[/
Holos ;
5 S 5 B
N S I B
1%
TYPE F-F TYPE G-G
SECTION SECTION

——=TRIMMED STD. OFFSET BLOCKS —/——

TIMBER POST ALIGNMENT WIDTH

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED PLAN

Fﬁ
w
TYPE F-F TYPE G-G
SECTION SECTION

Type 6-G Trimmed

Std. Offset Block (Typ.)
(Use Timber Post or
Steel Post Alignment
Width as Reqd.)

Type F-F Trimmed
Std. Offset Block (Typ.)

[

26" (Timber Posts)
or 24" (Steel Posts)
Button-Head Bolts

€% 0 x 24
Button-Head Bolts

Thrie-Beam Thrie-Beam
Panel Nested anel Nested

(Trailing Thrie-Beam  (Trailing Thrie-Beam
Side) Panel ide) Panel
(Approach (Approach
Side) Side)
Median Rigid Median Rigid Barrier End
Barrier Barrier

Transition (Typ.)
(Each Face)

SECTION F-F SECTION G-G

——TRIMMED STD. OFFSET BLOCKS —/——

STEEL POST ALIGNMENT WIDTH

indlcated in the pians. APPROACH TRANSITION CONNECTION TO
RIGID BARRIER WITH DOUBLE FACED GUARDRAIL
LAST 2| DESCRIPTION: FY 2020-21 INDEX SHEET:
REVISION |&
11/01/19 g @ STANDARD PLANS GUARDEATL 536-001| 18 of 24

TR No. 613141-01

85

2020-10-15




2:48:19 PH

1072072019

—| Direction of Traffic

Edge of Traffic Lane

Begin/End Rigid
Barrier Sta.

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

__— Direction of Traffic [~
(2-Way, No Median)

(With Median)

in/End

Be
Guardrail Sta. \

'LE' Length of End Treatment

-

Shoulder Line

l_ (See Note 2)
———————————— ———— Linear T,
]

FHHHBE B B 8§ § T aper. Face of Guardrail -
¥ ] ] ] ] ] ] ] ] ] ] ] ] ]
Approach Trans. Begin/End Taper Segment Approach
& Begin/End Taper Sta. {I7 Applicable] Begin/End Terminal
Guardrail Sta. 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)

Begin/End Rigid

_—] Direction of Traffic

Begin/End Double
Faced Guardrail Sta.

Begin/End

Barrier Sta. Taper Sta.
NG Std. Guardrail Trans
Rigid Barrier ‘LA Length of Approach Transition z Crossover Segment Per the Plans To Crash Cushion
1 shoulder Line ~ [ Shoutder Line ~, (r An,;/.rameJ
I T ee T 8 V. f 1§ Natih Lo
3 Ba’:h;i’ j Flared End Unit B il ] [ 7 Linear Taper Face of Guardrail End Treatment
23 (See Note 6) "lﬂ o i 7§ T foption 1)~y
S Blope Apprh. Trans pealiene. Face of Guardrail = B H ¥ 7 —
= (ee & Beain/End R HHHH HHHE
Note 8) Doulils caced End Double Faced T

Guardrail Sta.
Panels Reqd. ‘LD* Length of Double Faced Gu

e

vardrail Panels

!

Median
Rigid Begin/End Begin/End Double
P N Taper Sta. Faced Guardrail Sta.
: = Taper Segment ‘LE Length of End Treatment
Shouider Line (Double Faced)
Direction of Traffic [~
TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY # d";a‘f“t L'”i ' E Eiﬁki EE!
0d Treatmen
DUAL BRIDGE APPROACH CONFIGURATION (Option 2) — " T
n . n . . 'ouble Face
(Mirror Horiz. and Vert. for Opposite Direction) Approach Terminal
Face of
W-Beam NOTES:
ridge . \] ‘Panef &

Abutment FO o 30 %' 8 Button- 1. INSTALLATION: The Plan Views shown are schematic only, showing example geometry for connecting 6. LENGTH OF DOUBLE FACED GUARDRAIL PANELS, 'LD' (FOR TYPE B APPROACH): Terminate the Double
Slope (Berm)| 1 Head Bolt quardrail segments including taper locations and Double Faced Guardrail requirements as applicable. Faced Guardrail panels as shown (based upon the 30° line measured from the hazard on the opposite
Break A Work this Sheet with the plans, where stationing and offsets for Begin/End Guardrail, Begin/End Rigid side of the median). Extend the panel segment longer than the dimension ‘LD’ as needed for the

[ Median Barrier, and Begin/End Taper are specified. For existing bridge layouts, see index 536-002, 521-404, Panel's end Bolt Siot to align with a post Bolt hole.
and 521-405
SES Install a Flared End Unit where shown, as defined on Sheet 9.
Std. Post & J \zu Mise. Asphialt 2. GENERAL (OR LOW-SPEED) GUARDRAIL SEGMENT: Construct this segment if shown in the plans. For the
O est dlock Favts 1120 Max) case where this segment's offset differs from the Approach Transition offset, linearly taper the 7. END TREATMENT OPTIONS (FOR TYPE B & C APPROACH): For Double Faced applications, use either a
guardrail between the Begin/End Taper Stations and offsets as specified in the plans. Double Faced Approach Terminal Assembly per Sheet 8 or a Crash Cushion per Index 544-001. For
either Option, meet the 1:10 adjacent grading requirements for Approach Terminals as shown on Sheet
For the shortest length case of a direct connection between the End Treatment and the Approach 8.
SECTION H-H Transition, this segment may be omitted as shown in the plans.
BRIDGE ABUTMENT 8. SLOPE GUARD: Where indicated in the plans, install a Guardrail segment between bridge approaches
SLOPE GUARD 3. LENGTH OF APPROACH TRANSITION ‘LA Install the applicable Approach Transition as shown per and offset from the bridge abutment's 5/0!70 Break as shown. Install posts at the end bolt slots of the
Ban Brid Sheets 13 thru 16, where called for in the plans. panel system. Use post spacing of either 3-1)" or 6-3', as needed to correctly fit system between
(Between Bridges) barriers. The system may also be lengthened to fit by installing two Rounded End Units as defined on
4. LENGTH OF END TREATMENT 'LE': Install the Approach Terminal End Treatment as shown per Sheet 7 Sheet 9.
or 8, where called for in the plans. Use the corresponding APL drawings for construction details
5. CROSSOVER GUARDRAIL (FOR TYPE B APPROACH): Install the Crossover Segment tapering linearly from LAYOUT TO RIGID BARRIER
the Begin Taper Sta. and offset to the End Taper Sta. and offset as specified in the plans. APPROACH ENDS
=[ DESCRIPTION:
RE;‘"?:‘[JN S FY 2020-21 INDEX SHEET
5 FDOT{S GUARDRAIL
11/01/19 |3 —==— " STANDARD PLANS 536-001| 19 of 24
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1012012019

Begin/End Rigid

Barrier Sta.
Rigid Barrier \l ‘LA Length of Approach Transition

—] Direction of Traffic

Edge of Traffic Lane \_

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

Begin/End Double
Faced Guardrail Sta.

Std. Guardrail Trans.
Crash Cushion

Rigid

Barrier Face of Guardrail |

Shoulder Line \

(If Applicable)
(See Index 544-001)

EELEE I

A HHF HAHARER cC |

i i B § B H B H B
Begin/End Face of Guardrail [ Line
AR e Taper Sta. _S— Taper Segment J? BediniEnd End Treatment /,|
~ in d y
& Begin/End (If Applicable) Tag?r Sto. (Option 1) Begin/End Double

Double Faced Direction of Trarfic[~~

Guardrail Sta.

Typical Section

Faced Guardrail Sta
'LE' Length of End Treatment \1

{If Applicable)
(See Sheet Sll

(Double Faced) Double
" Approach

Terminal

NOTES: TYPE C APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL Mateh Line B I =
PLAN VIEW - MEDIAN SHOULDERS ONLY ndicesaont H
1 SRE i ARplLc abI NateR, o Sheehig; (Mirror Horiz. and Vert. for Opposite Direction) ;
LAYOUT TO RIGID BARRIER -
APPROACH ENDS WITH
DOUBLE FACED GUARDRAIL
Trailing Trans. Direction of Traffic [~
Direction of Traffic [~~~ & Begin/End
Edge of Traffic Lane Rigid Barrier Guardrail Sta
= \ (Single-Slope
e e e e Shape Shown) 6'-3" Thrie-Beam Transition Panel General Guardrail
Begin/End ;
Begin/End Rigid Thrie-Beam
S Garrier Sta ouardrall s zg ., Terminal 7
Connector
Rigid Barrier e | General (or Low-Speed) Guardrail Segment Per the Plans (If Required) ‘LT em——ll
[ Trailing Trailing —
Con Shoulder Line ~ Anchorage | =
——— R B B i 'M“_"_"‘"_Fa?e'af"cuamaﬁ"_" """""""" =
Rigid
Bar;%r 7 %5 ¥ L] L] ] L] N = ; W-Beam
Begin/End aper Segment Trailing Anchorage ge o Offset Block Finish
Trailing Ttans. \  Taper Sta TIF Applicable) Bealnend (Flared End Unit Shown, Roid / Grade
GUoRIrall Ska: Round End Unit Similar} > —Bervier Lo — =
%@ x 15" L@ Splice Holes | 2" Mrs(,fT -
Hex-Head Bolts & %" 0 x 1%+ Asphalt
TYPE D TRAILING CONNECTION FROM RIGID BARRIER i e L Contrete )
PLAN VIEW - MEDIAN OR OUTSIDE SHOULDER (See.Note:3) Bolts (Typ.) 1| ]
(Mirror Horiz. and/or Vert. for Opposite i ’
Direction and/or Side of Road) Stanbardinost Uyn.i—yf‘ : H
il !
ik |
NOTES: '
| 6-3 |

. See the applicable Notes on Sheet 19

ek

LENGTH OF TRAILING ANCHORAGE, 'LT": Install the Trailing Anchorage as shown on
Sheet 9, where called for in the plans

w

THRIE-BEAM TERMINAL CONNECTOR: Install connector and bolts as shown on Sheet 17.

(ol

RIGID BARRIER SINGLE SLOPE END FACE: See Concrete Barrier Wall, Index 521-001,
and Traffic Railing, Indexes 521-422 and 521-423, for details.

TRAILING END TRANSITION CONNECTION
TO RIGID BARRIER - INSTALLED ELEVATION

LAYOUT TO RIGID BARRIER -

TRAILING ENDS

LAST
REVISION

11/01/19
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10/29/2019

12-5%"

1% 5-11% 6-3" 1%
i P
2'x"Y" Splice Rect. Slot (Typ.) ,T e"xYig" Splice Bolt Hole (Typ.) ¢ Splice Bolt 5 ¢ Splice Bolt 1" 1%, 1%
Holes and Slots & Holes and Slots — H 1 Steel Plate
5 a ') o = i s &
R < = ¢ Panel & 5 ¢ Panel & _d]_l_ dE
C6x8.2 Steel Channel A 2'x1Y¢" Post Bolt Rect. Slot (Typ.) 1% Fost:slats A== = HOSESI0S 17 = 5
< s ol e
PANEL ELEVATION _—] Direction of Traffic Face Roadway — | E i T
Sl 2'x"%¢" Splice
% Standard Post (Typ.) i T —— ; 3 K Rect. Siot (Typ.)
Panel Y Space (Typ) (At General 6'-3" 5p.) %' 0 Button- Panel Panel e Y Splice 2x1%g" Post Bolt
\ Head Bolt (Typ.) / / Bolt Hole (Typ.) Rect. Slot (Typ.)
L , Laf =
1 J : '( J I 9 SECTION A-A SPLICE PLATE
L %0 x2 (Panel Typical) ELEVATION
Splice Plate (Typ.) Hex-Head Bolt
(Back Face Of Panel) (Typ.) (4 Reqd. Ly
(Between Panel & Post) Per Splice)
INSTALLED ELEVATION
CHANNEL SECTION RUB RAIL
¢ Splice 3 ¢ Splice 3
o Bolt Holes IS Bolt Holes =
13-1 S — S _
. s " ¢ Panel & = ¢ Panel & R
6-3" 6-3 2
Post Slots ) Post Slots
| N ¥ . ®
10 Gauge Steel Plate F'x1%" Splice Bolt Hole (Typ.) : o
) = \é ! —_ Face Roadway — |
= ] 3 ™\~ 10 Gauge
R : o 10 Gauge
%x24 Post Bolt Hole (Typ.) 2 RA Steel Plate sahiere
3 See Detail "A" I-i /i'x2Y5" Post Bolt Hole (Typ.
D =1
e s Ra SECTION B-B SECTION C-C
leeve Section .
B PANEL ELEVATION (Panel Sleeve End) (Panel Typical)
%#I—\* ] ]
See Detail ! PANEL PLAN

Standard Post (Typ.)

(At General 6'-3" Sp.) W

%' 0 Button-
Head Bolt (Typ.)

—1] Direction of Traffic

R 10 Gauge 10 Gauge
3 Steel Plate Steel Plate
Typ.)

INSTALLED ELEVATION

End Rub Rail
(See Note 4)

Rub Rail Standard Post (Typ.)
of &
— il i — ﬁ

[ Panel H [ Panel
I o & L
FEs by
utton wead boi
utton-Head Bo
{LyediZ.Beac; DETAIL "A" DETAIL "B"
(Sleeve Transition Elevation) (Sleeve Transition Plan)
BENT-PLATE PANEL RUB RAIL
NOTES:

)

Approach Terminal

FIT"TLH

GENERAL: Install Rub Rail where called for in the plans. Position as shown on Sheet 6 unless otherwise shown in the
plans. Install the backs of Rub Rail panels flush against Standard Posts. Either of the Channel Section or Bent-Plate
Panel Rub Rail options may be used (consistent type per project). Where Double Sided Rub Rail is called for, thread the
Button-Head Boll through the Post Bolt Hole(s) and the panels on either side, and tighten the nut against the face of the

panel farthest from adjacent traffic lanes. Trim the bolt's threaded portion in accordance with Note 4 on Sheet 5
e Face of Guardrail 2. MOUNTING HEIGHT: Mount to the Standard Post's Rub Rail Bolt Hole as defined on Sheet 5
General Guardrail Length of End Treatment 'LE' 3. MATERIALS: Use steel components in accordance with Specification 967.
Direction of Traff: 4. END RUB RAIL: For Single Sided Rub Rail, terminate the run of Rub Rail by bending the panel behind the post and
=" Diréction of Traffic ., securing in place (as shown). For Double Sided Rub Rail, terminate the runs of Rub Rail on their respective front face of
RUB RAIL TERMINATION - SCHEMATIC PLAN VIEW the post and secure with the typical Button-Head bolt.
=[ DESCRIPTION:
RE;‘:;;ON S FY 2020-21 INDEX SHEET
2 FDDT(S GUARDRAIL
11/01/19 (3 - " STANDARD PLANS 536-001| 21 of 24
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See “Mount
Section Detail”

A

: Offset

Face of
Guardrail
(Typ.)

Block

| — steel

Post

GENERAL PIPE
RAIL SECTION

General Pipe Rail

63 Pipe Rail

End_Segment

(Post Bolt

Space) "/ Begin/End Pipe Rail Sta.

See “"Mount
Elev. Detail" | 4 ¢ Post Bolt of
. Smooth Pipe Bend Terminal Post
2 NPS Pipe Rail (R=4" Min.) |
e e
9 i i
=
\ € %0 x 3y \
W-Beam Panel Hex-Head Bolts %ox7
(Thrie-Beam j Hex-Head Bolt

Panel Similar)

Mount Bracket

Steel Post

|
|

PIPE RAIL INSTALLED ELEVATION
(End Segment Shown)

Steel Post

2" NPS Pipe Rail

End Fixture
| — Terminal Post
(Timber Post

\ Shown, Steel
Post Similar)

Timber Post

y 0 x 3y
Hex-Head Bolts

End Fixture

Face of 3
Guardrail

Mount Bracket

Steel Post

PIPE RAIL INSTALLED PLAN

END AT TIMBER PO

2" NPS Pipe Rail

ST OPTION

Steel Post

¢Hox2
_/ Hex-Head Bolt

End Fixture

¢ %' 0 x 2" Hex-Head
Bolt & 3" 0 Bolt Holes

G Post & %0 x 7"
/ Hex-Head Bolt

Hex-Head Bolt &
%' 0 Bolt Holes

2" NPS
Pipe Rail

Mount Bracket

Steel Post Flange

MOUNT SECTION DETAIL

%o x 3%

2' NPS
Pipe Rail

%0 x2

Mount Bracket

Steel Post Flange

MOUNT ELEVATION DETAIL
(Back View - Mirrored)

¢ Pipe, %" 0 x 3%

Hex-Head Bolt

2" NPS Pipe Rail

Mount Bracket

Steel Post

MOUNT ISOMETRIC
CUT-AWAY

NOTES:

1. GENERAL: Install General Pipe Rail
where indicated in the plans or when
existing sidewalks or shared use paths
are located less than 4-0" from the
back of Steel Posts as shown on Sheet
6

N

PIPE RAIL END SEGMENTS: Place End
Segments on both ends of General Pipe
Rail runs, with End Fixtures mounted
to Terminal Posts located outside of
Approach Terminal Assembly (LE'),
Trailing Anchorage Assembly ('LT), and
Approach Transition (LA) segments.

w

MATERIALS: Use steel brackets,
fixtures, and pipes in accordance with
Specification 967

a

RAIL SPLICES: Install Rail Splices to
join pieces of 2" 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

.
| | 4
3 f f
Face of
Guardrail PIPE RAIL INSTALLED PLAN Pipe Rail Gap ¢ spice s
END AT STEEL POST OPTION SRS (4" Max.) I/Spu(e Pipe
" NI ice Pipe
(Inside of 2!;‘8 R;U | ' | i" NP; )
K 4 'ipe Rail
%" Galvanized ¢ Steel Plate L ,/ L
& > steal Piate ¢ & 1 wes
LRZAL - ¢ NPS g ls,;f%:s’am %5;9;/0;:175:,5 @ %' 0 Hex-Head
% Galvanized &% 0 J MmN [R5 Ex Bolt & Nut
Steel Plate ~ Bolt:Holes: 1 wes ) o nPs D (Typ.) (See Note 4)
%oﬁﬂo(e 1 b i TV i %:ﬁu ,_?D,e —— (Splice Pipe)
o %" 0 Bolt
€ % 0 Bolt Hole Lus Dot tnd o -z RAIL SPLICE DETAIL
ELEVATION SECTION ELEVATION SECTION - PLAN
———MOUNT BRACKET DETAIL E
o & NOFIXTUBE: DETAIL PEDESTRIAN SAFETY TREATMENT - PIPE RAIL
A FY 2020-21 — sHEET
REVISION E 0
1/01/19 5 FDOT) 57 anparD pLANS GrARDEALL 536-001| 22 of 24
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Steel Section
(W6X8.5
or W6x9)

15 AL cwo 4 ¢ Base Plate & Structure
o o Boit Wom! ¥ General Edge Conflict (See Note 2) General
Hole [} Special Post Post
U € %' 0 Adhesive-  Steel Spacing 5-3" 6-3° . 6-3 Spacing
S Bonded Anchor Bolts Post N ;
%' 0 Boit ! (Typ.) (4 Reqd.) Ty L Steel Section
Hole (Typ.) 1 [ (See Note 3) i Steel Base Plate Edge of Concrete
(12 Reqd.) %' 0 Rub IS TR : N Structure
RZ"EEG“ _ ;“’;’ug{mf:"""“’ Option 1 1'-6%"| I-6%" option 2
{If Reqd.) = Adustiment Std. Post| Max. | Max. | Special Stl. Post
= ut (Typ.) %
i - Std. Post Additional Limit of Bolt
ofset Block(s) Hole Placement

%' 0 Bolt

Steel
" Section

;
Varies

& Offset
Block (Typ.)

Special
(Typ.)

Steel Post

(Typ.)

. o

. T

INSTALLED SECTION

Cover

(Option 2, Special Post)

Hole (Typ.) . T
(4 Reqd.) oo i
Post & ’ -
Bt o | ||| s
¢ Post & Bol! T
Piate {Sllgiflgis/e“)i’/are L N s
late
ISOMETRIC
VIEW ELEVATION
SPECIAL STEEL POST
NOTES:

1. INSTALLATION: When the construction of Guardrail at the required post spacing results in post(s) located atop

culverts,

Post. Install where shown in the plans and/or as-needed,

N

is not located entirely on the structure at

t 3' from the Edge of

inlets, pier footings, or similar concrete structures, a Special Steel Post may be substituted for a Standard
in accordance with Specification 536.

EDGE CONFLICT: When 2 required post location causes an Edge Conflict with the structure, where the Steel Base Plate
Concrete, the fongitudinal post location may be
altered by up to -6y (Quarter Span) from the original required spacing location to prevent the Edge Conflict With

the post location ad justed, use a Std. Post mounted in soil (Option 1) or a Special Steel Post with its Base Plate
mounted entirely on the structure (Option 2). Maintain the original required spacing locations upstream and downstream

of the structure.

Permitted Range
of Post Placement

(5ee Note 2)

* Y Span

Face of

Guardrail /

INSTALLED PLAN EXAMPLE
(Curb Inlet Top Type 2 Shown)

STRUCTURE MOUNTING

3. BASE PLATE MOUNT: Install Special Steel Posts as shown using steel Adhesive-Bonded Anchor Bolts in accordance with

Specification 5.

5. MATERIALS: Use steel base plates in accordance with Specification 536

SPECIAL STEEL POST FOR CONCRETE STRUCTURE MOUNT

Specification 536. Use ¥" Hex-Head Bolts for structures less than 9" deep as defined in the Specification.

4. PANEL MOUNT TO ADJUSTED POST: Punch additional %'x2y" Post Bolt Slot(s) in the W-Beam or Thrie-Beam Panel only where
needed to mount the panel to a post in an adjusted location. Meet the Panel Post Bolt Slots requirements of
36.

2 Misc. Asphalt Pavt
(If Applicable)

Concrete Foundation
(Square or Round) —;

Reduced-Length
Standard Post
(Timber Shown)

Finish
Grade:

¢ Post &
D‘Fvundauon
(Transverse &

Longitudinal)
(See Note 2)

N

e N Y SR S
H

S

2-0°

w

.'__

f

IS

INSTALLED SECTION

NOTES:

INSTALLATION: When the construction of
Guardrail at the required post spacing
results in post(s) conflicting with
underground utilities or other underground
obstructions, an Encased Post m.

used where a 2-0" depth will avoid the
conflict. Install where shown in the plans
and/or as-needed, in accordance with
Specification 536.

REDUCED-LENGTH STANDARD POST: Use a
Standard Post with reduced Length such
that the Panel Height 'H' is maintained
while the post bottom terminates 3" from
the bottom of the Concrete Fﬂundahan
Typically, the Post Length ‘L' is 4'-7"
W-Beam Guardrail.

FOUNDATION: Use non-reinforced Class NS
Concrete material in accordance wit
Specification 347. After casting the
concrete, ensure the surrounding soil
material is completely backfilled and
tamped to provide full passive resistance,

LIMIT: Encased Posts are not permitted
for more than 3 consecutive posts.

ENCASED POST FOR SHALLOW MOUNT

Standard Post
(Steel Only)

Flowable Fill ~ — o

(@) i
(See Note 2) |
A x
Finish  Concrete \
Grade~, (8" Max.) !
\ (Typ.)

U@ Post

Ty
Min.

D

INSTALLED SECTION

7%

Concrete
(8" Max.)
(Typ.)

Leave-Out

| — F/uwable Fill

(42,

(See Noze 2)

¢ Post &
/ Flowable Fill

1.6
Min.

Leave-Out 1-6"

Min.
INSTALLED PLAN

|— Face of
Guardrail

NOTES:

1. INSTALLATION: When the construction of
Guardrail at the required post spacing
results in post(s) placed within a concrete
surface (typically a sidewalk), use a
Frangible Leave-Out around the post base

as shown. Install where shown in the

plans_and/or as-needed, in accordance

with Specification 536.

leave-outs.

Use Standard steel posts. Timber posts
are not permitted for frangible

For the required I'-6" x I'-6" Leave-Out,
smoothly cut the existing concrete surface

or form-up the square shape when an

application has new surrounding concrete.

Ensure Flowable Fill surface is smooth
and even with the adjacent concrete

surface.

N

MATERIALS: Use Non-Excavatable Flowable

Fill in accordance with Specification 121,

not to exceed 150 psi.

FRANGIBLE LEAVE-OUT FOR CONCRETE SURFACE MOUNT

LAST
REVISION
11/01/19

=
o
2
N
@
I3
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NOTES:

1. INSTALLATION; Install B. Del Sarer A
L nstall Barrier Delineators as shown in . Delineator /, 0w
accardance with the plans, with Specifications 536 and Oelingater e Length 't
705, and with the manufacturer's design as aporoved on
the APL
2. MATERIALS: Use materials of the size and type defined for "..I
Barrier Delineators in Specification 993.
3. COLOR: Use either white or yellow retroreflective sheeting
to match the color of the nearest lane's edgeline. ELEVATION ELEVATION PROFILE
4. MOUNT LOCATIONS: Mount Barrier Delineators atop posts OPTION 1 OPTION 2 (optlon 1 ShUWﬂ)
as shown, starting with Post (3) of Approach Terminals and
incrementally increasing spacing towards the downstream BUTTON-HEAD BOLT
direction. Install the Barrier Delineators at the following
SRACING: STEEL POSTS TIMBER POSTS
25 x 1 Space 1%
50' x 1 Space —————MOUNT LOCATION - ISOMETRIC VIEWS
75 x 1 Space g %< W
100" x for the Remaining Run .
Additionally, place a Barrier Delineator on Post (2) Approach S1 = 25-0" Cont. Spacing S2, S3. 54 1" 0 Recess
of the Trailing Anchorage or on the post nearest Terminal — = = @ 4" Depth
the Rigid Barrier impact - @ Barrier Delineator |_< € Barrier Delineator Ed (Each Face)
5. MEDIAN GUARDRAIL: Install retroreflective sheeting on Head A A R L
both sides of the barrier delineator for Guardrail on 9 ELEVATION PROFILE ELEVATION PROFILE
medians. Direction of Traffic [~
WASHER HEX-NUT
MOUNT LOCATION - PLAN VIEW
@
BARRIER DELINEATORS T 6"
e
i
Nl 5
NOTES: Begin/End Haif Begin/End Half =
Spacing Sta. Spacing Sta
1. INSTALLATION, ~—]
Work these details with the Half Spacing Sp. @ 3-1%"
plans, where Stationing for Rediced Fost ELEVATION PROFILE
Begin/End Half Spacing and 6-3 Spa. Segment 6-3"
Begin/End Quarter Spacing are '—— ———
indicated if required. (General) RECTANGULAR WASHER

(For CRT & Terminal
Connectors Where Shown -
Install Over Panel Face)

Where the Begin/End Stations
indicated in the plans do not
correspond exactly to post
locations in construction, extend
the Reduced Post Spacing
segment to the nearest post(s)

Midspan
Panel

before the Begin Station and/or Splice )
after the End Station called for. DETAIL 'S' - HALF SPACING ELEVATION BUTTON-HEAD BOLT LENGTHS:
2. PANEL SPLICES: Midspan Panel Application(s): Length Min. Thread Length:
Splices are not requited in (AS REQD. PER THE PLANS)
Transition and Reduced Post Panel Splice Full Length
Spacing segments, however they - -
are required for General Begin/End Quarter Begin/End Quarter Steel Post Mount - Single Faced Guardrail 4
segments. To place midspan Spacing Sta. ~_| Spacing Sta. Timber Post Mount - Single Faced Guardrail 4
splices in General segments, use S
one Non-General panel length Quarter Spacing | Sp. @ 1'-6% Steel or Timber Post Mount - Double Faced Guardrail 25" 4
(9-4y" or 15-7Y) or add an Reduced Post
additional Transition spaced post 6-3" 3-1%" Spa. Segment 3-1%4" 6-3
where required [ {General) " Transition Transition (General)
3. LOW-SPEED GUARDRAIL: For NOTES:

Reduced Post Spacing with
Low-Speed Guardrail (12-6" post
spacing), the Reduced Spacing

1. Use nuts, bolts, and washers in accordance with Specification 967.

A S 2. For Steel Posts with Double Faced Guardrail, the single 25" Length bolt
ga;tcr’v],rsﬂm;ﬁféq 5,7—; 3{50)7(“0 (one bolt thru both post flanges) may be replaced with two 10" Length bolts
elyeen: the 1270 ad,2 " 41 (one bolt per post flange)
spaces. Splice
H O — 3. Use bolts listed in Table 2 in corresponding locations shown in this Index.
3 For’mmrrer Spacing y DETAIL 'S' - QUARTER SPACING ELEVATION
& configurations, punch additional
%'x21" Post Bolt Slots in the (AS REQD. PER THE PLANS) S/n
panels only where required for %" BUTTON-HEAD BOLT SYSTEM
> mounting and in accordance with
§ spncltlcation 2H0 REDUCED POST SPACING FOR HAZARDS
=[ DESCRIPTION:
RELV/;ZDN S FDDﬁ FY 2020-21 INDEX SHEET
2 GUARDRAIL
1/01/19 3 — STANDARD PLANS 536-001| 24 of 24

Q80 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You
may include upload a file in this question. If you have multiple files to upload, please upload a zipped folder.

No responses provided.
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Q83 - What curb shape does your agency use at sites with w-beam guardrail terminals?

25.00%

50.00%

25.00%%

) Sloped {includes AASHTO Type G and other constant slopes) [ TypeB @ Type D [ Vertical

Other:
Answer % Count
Sloped (includes AASHTO Type G and other 25.00% 1
constant slopes)
Type B 25.00% 1
Type D 0.00% 0
Vertical 0.00% 0
Other: 50.00% 2
Total 100% 4
Respondent Response
R4 Sloped (includes AASHTO Type G and other constant slopes)
R6 See previous answer
R15 Type B
R17 3"
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Q84 - What is the curb height when w-beam guardrail terminals are installed nearby?

25.00%
25.00%

25.00%
25.00%%

BLessthandin. [ 4in. [P6in. [ Other

Answer % Count
Less than 4 in. 25.00% 1
4in. 25.00% 1
6 in. 25.00% 1
Other: 25.00% 1
Total 100% 4
Respondent Response
R4 4in.
R6 See previous answer
R15 6in.
R17 Less than 4 in.
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Q85 - How does your agency accommodate the height of the curb?

33.33%

66.67%

) Terminal is installed at manufacturer's specified height with respect to top of curb

i Terminal is installed at manufacturer's specified height with respect to top of roadway [ Other:
Answer % Count
Terminal is installed at manufacturer's specified height with respect to top of curb 66.67% 2
Terminal is installed at manufacturer's specified height with respect to top of roadway 33.33% 1
Other: 0.00% 0
Total 100% 3
Respondent Response
R4 Terminal is installed at manufacturer's specified height with respect to top of roadway
R6 Terminal is installed at manufacturer's specified height with respect to top of curb
R15 Terminal is installed at manufacturer's specified height with respect to top of curb
TR No. 613141-01 94 2020-10-15




Q86 - What kind of w-beam guardrail terminals do you install on curbs?

TR No. 613141-01

33.33%

G6.67%
@ angent  [PFlared [P Both [ Other

Answer % Count
Tangent 66.67% 2
Flared 0.00% 0
Both 33.33% 1
Other: 0.00% 0
Total 100% 3

Respondent | Response
R4 Both
R6 Tangent
R15 Tangent

95

2020-10-15



Q87 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

33.33%
66.67%
) ligned together [ Behindcurb [ Infrontof curb [ Other:
Answer % Count
Aligned together 33.33% 1
Behind curb 0.00% 0
In front of curb 0.00% 0
Other: 66.67% 2
Total 100% 3
Respondent Response
R4 It depends on site conditions, prevailing speeds, etc.
R6 See previous answer
R15 Aligned together

Q88 - What is the offset between the face of rail and face of curb?
No response provided.
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Q89 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

33.33%
66.67%
Bre= @ro [ Other
Answer % Count

Yes 66.67% 2

No 0.00% 0

Other: 33.33% 1

Total 100% 3

Respondent Response
R4 It varies depending on site conditions, prevailing speeds, etc.

R6 Yes
R15 Yes

Q90 - What is the offset between the w-beam guardrail terminal head and face of rail?

Respondent Response
R6 See previous answer
R15 Enough so that the head is clear of the shoulder or travel lane.
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Q315 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

100.00%

B BPro
Answer % Count
Yes 0.00% 0
No 100.00% 3
Total 100% 3
Respondent | Response

R4 No

R6 No

R15 No

Q330 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?
No response provided.
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Q91 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

100.00%

Bsoi @ concrete [ Asphalt [ Mone
Answer % Count
Soil 100.00% 3
Concrete 0.00% 0
Asphalt 0.00% 0
None 0.00% 0
Other: 0.00% 0
Total 100% 3
Respondent | Response

R4 Soil

R6 Soil

R15 Soil
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Q92 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

33.33%
66.67%
B coit  @concrete [ Asphalt [ None Other:
Answer % Count
Soil 66.67% 2
Concrete 33.33% 1
Asphalt 0.00% 0
None 0.00% 0
Other: 0.00% 0
Total 100% 3
Respondent | Response
R4 Soil
R6 Soil
R15 Concrete
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Q93 - What is the height of the top level of backfill material?

100.00%

B Aligned with top of curb [} Aligned with top of roadway [} Other:

Answer % Count
Aligned with top of curb 100.00% 3
Aligned with top of roadway 0.00% 0
Other: 0.00% 0
Total 100% 3
Respondent Response
R4 Aligned with top of curb
R6 Aligned with top of curb
R15 Aligned with top of curb
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Q96 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering low-speed applications)?

TR No. 613141-01

Bres Pro
Answer % Count
Yes 33.33%
No 66.67%
Total 100%

Respondent | Response
R4 No
R6 No
R15 Yes
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A.4 LOW-SPEED ROADWAY QUESTIONS- REPETITION 3

The fourth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on low-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on low-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.

Q98 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

No response provided.
Q99- Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.

Q102 - What curb shape does your agency use at sites with w-beam guardrail terminals?

Respondent Response
R15 Sloped (includes AASHTO Type G and other constant slopes)

Q103 - What is the curb height when w-beam guardrail terminals are installed nearby?

Respondent Response
R15 4in.

Q104 - How does your agency accommodate the height of the curb?

Respondent Response

R15 Terminal is installed at manufacturer's specified height with respect to top of curb

Q105 - What kind of w-beam guardrail terminals do you install on curbs?

Respondent Response
R15 Tangent
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Q106 - At sites where w-beam guardrail terminals are installed near curbs, what is the

alignment of the face of guardrail in relation to the face of curb?

Q107 - What is the offset between the face of rail and face of curb?

Respondent

Response

R15

Aligned together

No response provided.

Q108 - At sites where w-beam guardrail terminals are installed near curbs, do you offset

your w-beam guardrail terminal head from alignment with the rail?

Respondent

Response

R15

Yes

Q109 - What is the offset between the w-beam guardrail terminal head and face of rail?

Respondent

Response

R15

Enough so that the head is clear of the roadway

Q317 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an

intersection.

Respondent

Response

R15

No

Q331 - What was the offset between the back of curb and the head of the w-beam guardrail

terminal?

No response provided.

Q110 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.
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Respondent

Response

R15

Soil
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Q111 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

Respondent Response
R15 None

Q112 - What is the height of the top level of backfill material?

Respondent Response
R15 Aligned with top of curb

Q115 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering low-speed applications)?
Respondent Response

R15 Yes

A.5 LOW-SPEED ROADWAY QUESTIONS- REPETITION 4

The fifth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on low-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on low-
speed roadways in the previous section. At the end of this section, the user was directed to the
conclusion questions.

Q117 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

No response provided.
Q118 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.
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Q121 - What curb shape does your agency use at sites with w-beam guardrail terminals?

Respondent Response
R15 Sloped (includes AASHTO Type G and other constant slopes)

Q122 - What is the curb height when w-beam guardrail terminals are installed nearby?

Respondent | Response
R15 4in.

Q123 - How does your agency accommodate the height of the curb?

Respondent Response

R15 Terminal is installed at manufacturer's specified height with respect to top of curb

Q124 - What kind of w-beam guardrail terminals do you install on curbs?

Respondent Response
R15 Tangent

Q125 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

Respondent Response
R15 Aligned together

Q126 - What is the offset between the face of rail and face of curb?
No response provided

Q127 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?
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Respondent

Response

R15

Yes
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Q128 - What is the offset between the w-beam guardrail terminal head and face of rail?

Respondent

Response

R15

Enough so that the head is clear of the roadway.

Q318 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an

intersection.

Respondent

Response

R15

No

Q332 - What was the offset between the back of curb and the head of the w-beam guardrail

terminal?

No response provided.

Q129 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for

example), please select the lower level in the next question.

Respondent

Response

R15

Concrete

Q130 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select "*None™ in this question.

Q131 - What is the height of the top level of backfill material?

Respondent

Response

R15

Soil

Respondent

Response

R15 Aligned with top of curb

Q134 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering low-speed applications)?
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Respondent

Response

R15

No
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Q136 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.
No response provided.
Q137 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.
No response provided.
Q140 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.
Q141 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.
Q142 - How does your agency accommodate the height of the curb?
No response provided.
Q143 - What kind of w-beam guardrail terminals do you install on curbs?

No response provided.

Q144 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q145 - What is the offset between the face of rail and face of curb?
No response provided.

Q146 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q147 - What is the offset between the w-beam guardrail terminal head and face of rail?

No response provided.
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Q319 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.
No response provided.

Q333 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?
No response provided.

Q148 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.

Q149 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q150 - What is the height of the top level of backfill material?

No response provided.

A.6 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 1

The sixth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. This section was the first iteration of the questions based on a high-speed
roadway configuration. The user was directed to this section if he or she selected to only input
details on high-speed roadway configurations of w-beam guardrail terminals near curbs. At the
end of this section, the user was prompted to repeat the questions if he or she had another design
configuration to input or to proceed to the conclusion questions.

Q32 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

No response provided.
Q33 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.
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Q67 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.

Q37 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.

Q38 - How does your agency accommodate height of the curb?
No response provided.

Q39 - What kind of w-beam guardrail terminals do you install on curbs?
No response provided.

Q40 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q41 - What is the offset between the face of rail and face of curb?
No response provided.

Q42 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.

Q43 - What is the offset between the w-beam guardrail terminal head and face of rail?
No response provided.
Q320 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.
No response provided.
Q334 - What was the offset between the back of curb and the head of the w-beam guardrail

terminal?
No response provided.
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Q44 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.

Q71 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q45 - What is the height of top level of backfill material?
No response provided.

Q76 - Does your agency have another design for installing w-beam guardrail terminals
near curbs?
No response provided.

A.7 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 2

The seventh section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.

Q155 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

No response provided.
Q156 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.

Q159 - What curb shape does your agency use at sites with w-beam guardrail terminals?

No response provided.
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Q160 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.

Q161 - How does your agency accommodate height of the curb?
No response provided.

Q162 - What kind of w-beam guardrail terminals do you install on curbs?
No response provided.

Q163 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q164 - What is the offset between the face of rail and face of curb?
No response provided.

Q165 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q166 - What is the offset between the w-beam guardrail terminal head and face of rail?
No response provided.

Q321 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

No response provided.
Q335 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

No response provided.
Q167 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for

example), please select the lower level in the next question.

No response provided.
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Q168 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™" in this question.

No response provided.
Q169 - What is the height of top level of backfill material?
No response provided.

Q172 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

No response provided.

A.8 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 3

The eighth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.

Q174 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

No response provided.
Q175 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.

Q178 - What curb shape does your agency use at sites with w-beam guardrail terminals?

No response provided.
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Q179 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.

Q180 - How does your agency accommodate the height of the curb?
No response provided.

Q181 - What kind of w-beam guardrail terminals do you install on curbs?
No response provided.

Q182 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q183 - What is the offset between the face of rail and face of curb?
No response provided.

Q184 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q185 - What is the offset between the w-beam guardrail terminal head and face of rail?
No response provided.

Q322 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

No response provided.
Q336 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

No response provided.
Q186 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for

example), please select the lower level in the next question.

No response provided.
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Q187 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q188 - What is the height of top level of backfill material?

No response provided.
Q191 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

No response provided.

A.9 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 4

The ninth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.

Q193 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

No response provided.
Q194 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.
Q197 - What curb shape does your agency use at sites with w-beam guardrail terminals?

No response provided.
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Q198 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.

Q199 - How does your agency accommaodate the height of the curb?
No response provided.

Q200 - What kind of w-beam guardrail terminals do you install on curbs?
No response provided.

Q201 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q202 - What is the offset between the face of rail and face of curb?
No response provided.

Q203 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q204 - What is the offset between the w-beam guardrail terminal head and face of rail?
No response provided.
Q323 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.
No response provided.
Q337 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?
No response provided.
Q205 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for

example), please select the lower level in the next question.

No response provided.
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Q206 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q207 - What is the height of top level of backfill material?

No response provided.

Q210 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

No response provided.

A.10 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 5

The tenth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was directed to the
conclusion questions.

Q212 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.
No response provided.
Q213 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload in this question. If you have
multiple files to upload, please upload a zipped folder.
No response provided.
Q216 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.

Q217 - What is the curb height when w-beam guardrail terminals are installed nearby?

No response provided.

TR No. 613141-01 117 2020-10-15



Q218 - How does your agency accommaodate the height of the curb?
No response provided.

Q219 - What kind of w-beam guardrail terminals do you install on curbs?
No response provided.

Q220 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q221 - What is the offset between the face of rail and face of curb?
No response provided.

Q222 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q223 - What is the offset between the w-beam guardrail terminal head and face of rail?
No response provided.

Q324 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

No response provided.
Q338 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

No response provided.
Q224 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.
Q225 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous

guestion and select "*None™ in this question.

No response provided.
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Q226 - What is the height of top level of backfill material?

No response provided.

A.11 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 1 (SUBSEQUENT TO
LOW-SPEED ROADWAY CONDITIONS)

The eleventh section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs. As discussed in Chapter 2, the questions included in this section
were considered the core questions that were repeated for different roadway or curb configurations.
The user was directed to this section if he or she selected to input details on both low-speed and
high-speed roadway configurations of w-beam guardrail terminals near curbs. The user answered
the questions regarding w-beam guardrail terminals near curbs on low-speed roadways in earlier
sections and was then directed here to answer questions regarding high-speed roadway
configurations. At the end of this section, the user was prompted to repeat the questions if he or
she had another design configuration to input or to proceed to the conclusion questions.
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Q66 - Are all of your answers to the questions regarding high-speed roadways the same as
what you entered for low-speed roadways?

40.00%
60.00%
Bres Pro
Answer % Count
Yes 60.00% 3
No 40.00% 2
Total 100% 5
Respondent | Response
R3 Yes
R4 No
R10 Yes
R12 Yes
R15 No
TR No. 613141-01 120

2020-10-15



Q50 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

Michigan DOT Response:
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Q51 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.

Q68 - What curb shape does your agency use at sites with w-beam guardrail terminals?

100.00%

) Sloped {includes AASHTO Type G and other constant slopes) [ TypeB @ Type D [ Vertical

Other:
Answer % Count
Sloped (includes AASHTO Type G and other constant slopes) | 100.00% 2
Type B 0.00% 0
Type D 0.00% 0
Vertical 0.00% 0
Other: 0.00% 0
Total 100% 2
Respondent Response
R4 Sloped (includes AASHTO Type G and other constant slopes)
R15 Sloped (includes AASHTO Type G and other constant slopes)
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Q55 - What is the curb height when w-beam guardrail terminals are installed nearby?

TR No. 613141-01

100.00%

BLessthandin. [ 4in. [P6in. [ Other
Answer % Count
Less than 4 in. 0.00% 0
4in. 100.00% | 2
6 in. 0.00% 0
Other: 0.00% 0
Total 100% 2

Respondent | Response
R4 4in.
R15 4in.
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Q56 - How does your agency accommodate the height of the curb?

50.00%
50.00%

) Terminal is installed at manufacturer's specified height with respect to top of curb

i Terminal is installed at manufacturer's specified height with respect to top of roadway [ Other:

Answer % Count
Terminal is installed at manufacturer's specified height with respect to top of curb 50.00% 1
Terminal is installed at manufacturer's specified height with respect to top of roadway 50.00% 1
Other: 0.00% 0
Total 100% 2
Respondent Response
R4 Terminal is installed at manufacturer's specified height with respect to top of roadway
R15 Terminal is installed at manufacturer's specified height with respect to top of curb
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Q57 - What kind of w-beam guardrail terminals do you install on curbs?

TR No. 613141-01

50.00%

50.00%
@ angent  [PFlared [P Both [ Other

Answer % Count

Tangent 50.00% 1

Flared 0.00% 0

Both 50.00% 1

Other: 0.00% 0

Total 100% 2

Respondent | Response

R4

Both

R15

Tangent
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Q58 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

100.00%

B Aligned together [ Behind curb [ Infront of curb [ Other:

Answer % Count
Aligned together | 100.00% 2
Behind curb 0.00% 0
In front of curb 0.00% 0
Other: 0.00% 0
Total 100% 2
Respondent Response
R4 Aligned together
R15 Aligned together

Q59 - What is the offset between the face of rail and face of curb?

No response provided.
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Q60 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

100.00%

By @ro [P Other

Answer % Count
Yes 100.00% 2
No 0.00% 0
Other: 0.00% 0
Total 100% 2

Respondent | Response
R4 Yes
R15 Yes

Q61 - What is the offset between the w-beam guardrail terminal head and face of rail?

Respondent Response
R4 Typically 1 foot
R15 Enough so that the head is clear of the roadway.
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Q325 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

100.00%

Bres Pro
Answer % Count
Yes 0.00% 0
No 100.00% 2
Total 100% 2

Respondent | Response
R4 No
R15 No

Q339 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?
No response provided.
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Q62 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

50.00%

Bsoi @ concrete [ Asphalt [ Mone
Answer % Count
Soil 50.00% 1
Concrete 50.00% 1
Asphalt 0.00% 0
None 0.00% 0
Other: 0.00% 0
Total 100% 2
Respondent | Response
R4 Soil
R15 Concrete
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Q72 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

100.00%
B coit  @concrete [ Asphalt [ None Other:

Answer % Count

Soil 100.00% 2

Concrete 0.00% 0

Asphalt 0.00% 0

None 0.00% 0

Other: 0.00% 0

Total 100% 2

Respondent | Response
R4 Soil

R15 Soil

Q63 - What is the height of top level of backfill material?

Answer % Count
Aligned with top of curb 100.00% 2
Aligned with top of roadway 0.00% 0
Other: 0.00% 0
Total 100% 2
Respondent Response
R4 Aligned with top of curb
R15 Aligned with top of curb
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Q306 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

100.00%

B BPro
Answer % Count
Yes 0.00% 0
No 100.00% 2
Total 100% 2

Respondent | Response
R4 No
R15 No

A.12 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 2 (SUBSEQUENT TO
LOW-SPEED ROADWAY CONDITIONS)

The twelfth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.
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Q232 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.
No response provided.
Q233 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.
No response provided.
Q236 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.
Q237 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.
Q238 - How does your agency accommaodate the height of the curb?
No response provided.
Q239 - What kind of w-beam guardrail terminals do you install on curbs?

No response provided.

Q240 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q241 - What is the offset between the face of rail and face of curb?
No response provided.

Q242 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q243 - What is the offset between the w-beam guardrail terminal head and face of rail?

No response provided.
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Q326 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

No response provided.

Q340 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

No response provided.

Q244 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.

Q245 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q246 - What is the height of the top level of backfill material?
No response provided.

Q307 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

No response provided.

A.13 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 3 (SUBSEQUENT TO
LOW-SPEED ROADWAY CONDITIONS)

The thirteenth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.
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Q251 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.
No response provided.
Q252 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.
No response provided.
Q255 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.
Q256 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.
Q257 - How does your agency accommaodate the height of the curb?
No response provided.
Q258 - What kind of w-beam guardrail terminals do you install on curbs?

No response provided.

Q259 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.

Q260 - What is the offset between the face of rail and face of curb?
No response provided.

Q261 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
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Q262 - What is the offset between the w-beam guardrail terminal head and face of rail?
No response provided.

Q327 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.
No response provided.

Q341 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?
No response provided.

Q263 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.

Q264 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q265 - What is the height of the top level of backfill material?
No response provided.

Q308 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

No response provided.

A.14 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 4 (SUBSEQUENT TO
LOW-SPEED ROADWAY CONDITIONS)

The fourteenth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was prompted to repeat
the questions if he or she had another design configuration to input or to proceed to the conclusion
questions.
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Q289 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.
No response provided.
Q290 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.
No response provided.
Q293 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.
Q294 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.
Q295 - How does your agency accommodate the height of the curb?
No response provided.
Q296 - What kind of w-beam guardrail terminals do you install on curbs?

No response provided.

Q297 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q298 - What is the offset between the face of rail and face of curb?
No response provided.

Q299 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q300 - What is the offset between the w-beam guardrail terminal head and face of rail?

No response provided.
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Q328 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

No response provided.

Q342 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

No response provided.

Q301 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.

Q302 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q303 - What is the height of the top level of backfill material?
No response provided.

Q309 - Does your agency have another design for installing w-beam guardrail terminals
near curbs (only considering high-speed applications)?

No response provided.

A.15 HIGH-SPEED ROADWAY QUESTIONS- REPETITION 5 (SUBSEQUENT TO
LOW-SPEED ROADWAY CONDITIONS)

The fifteenth section of the survey investigated specific practices when installing w-beam
guardrail terminals near curbs on high-speed roadways. As discussed in Chapter 2, the questions
included in this section were considered the core questions that were repeated for different roadway
or curb configurations. The user was directed to this section if he or she selected to input details
on an additional design configuration regarding w-beam guardrail terminals near curbs on high-
speed roadways in the previous section. At the end of this section, the user was directed to the
conclusion questions.
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Q270 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.
No response provided.
Q271 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.
No response provided.
Q274 - What curb shape does your agency use at sites with w-beam guardrail terminals?
No response provided.
Q275 - What is the curb height when w-beam guardrail terminals are installed nearby?
No response provided.
Q276 - How does your agency accommodate the height of the curb?
No response provided.
Q277 - What kind of w-beam guardrail terminals do you install on curbs?

No response provided.

Q278 - At sites where w-beam guardrail terminals are installed near curbs, what is the
alignment of the face of guardrail in relation to the face of curb?

No response provided.
Q279 - What is the offset between the face of rail and face of curb?
No response provided.

Q280 - At sites where w-beam guardrail terminals are installed near curbs, do you offset
your w-beam guardrail terminal head from alignment with the rail?

No response provided.
Q281 - What is the offset between the w-beam guardrail terminal head and face of rail?

No response provided.
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Q329 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an
intersection.

No response provided.
Q343 - What was the offset between the back of curb and the head of the w-beam guardrail
terminal?

No response provided.
Q282 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

No response provided.
Q283 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

No response provided.
Q284 - What is the height of the top level of backfill material?

No response provided.
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A.16 CONCLUDING QUESTIONS

The last section of the survey asked several questions that focused on broad trends in state
design practices and identifying new research needs. The following questions were included in
this last concluding section.

Q344 - Do you differ your configuration for curbs near w-beam guardrail terminals when
they are used with an approach terminal vs a trailing end/downstream terminal?

23.08%

76.92%

B Pro
Answer % Count
Yes 23.08% 3
No 76.92% 10

Total 100% 13
Respondent | Response
R1 Yes
R2 Yes
R3 No
R4 No
R5 No
R6 No
R7 No
R8 No
R9 Yes
R10 No
R12 No
R13 No
R15 No
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Q345 - Please describe the differences.

Respondent Response
R1 Use roll away curb instead.
R? 2" height for the approach (likely to be struck)
Typical curb height on downstream end if it is outside of the clearzone.
R9 Downstream terminals may be more likely to flair away from the face of curb. It still is project
dependent, so difficult to make a blanket statement.

Q29 - Has your agency received any guidance from w-beam guardrail terminal
manufacturers with regards to installing their product near curbs?

TR No. 613141-01

76.92%

B B
Answer % Count
Yes 23.08% 3
No 76.92% 10
Total 100% 13
Respondent | Response

R1 No

R2 No

R3 No

R4 No

RS Yes

R6 Yes

R7 No

R8 No

R9 No

R10 No

R12 Yes

R13 No

R15 No
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Q30 - Please provide that guidance, if possible.

Respondent Response
R6 Install as crash tested...
R12 SoftStop Installation Manual

Q19 - Do you have a desire for a crashworthy w-beam guardrail terminal for low-speed
roadway applications near curbs?

TR No. 613141-01

23.08%

B Pre
Answer % Count
Yes 76.92% 10
No 23.08% 3
Total 100% 13
Respondent | Response

R1 Yes

R2 Yes

R3 No

R4 Yes

R5 Yes

R6 Yes

R7 Yes

R8 Yes

R9 No

R10 Yes

R12 Yes

R13 No

R15 Yes
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Q20 - Do you have a desire for a crashworthy w-beam guardrail terminal for high-speed
roadway applications near curbs?

TR No. 613141-01

38.46%

61.54%
Bres Pro
Answer % Count
Yes 61.54% 8
No 38.46% 5
Total 100% 13
Respondent | Response

R1 Yes

R2 Yes

R3 No

R4 Yes

R5 Yes

R6 No

R7 No

R8 Yes

R9 No

R10 Yes

R12 Yes

R13 No

R15 Yes
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Q21 - Thank you for participating in this survey. If you have any additional comments,
please use the text box below.

Response: Louisiana does not have any policy or guidance related to guard rail end terminals
installed near curbs and there is little official guidance available from AASHTO or FHWA on
this subject. However, our needs require that we install end terminals behind curbs while trying
to follow the manufacturer's original recommendations as best we can. This usually results in
installing a tangent end aligned with the face of the curb with the head offset enough to stay
clear of the roadway. The end terminal is also installed with respect to the top of the curb so
that the ground strut is clear and not buried. This results in the end terminal being slightly higher
than the rest of the rail. Again, given the site conditions along curbed roadways and the lack of
any guidance, we feel this type of installation is the best of the available alternatives.

Response: MoDOT is currently reviewing policy changes to terminate curbs prior to CET's.
Response: Current best practices would be helpful until a tested system is available!

Response: Please refer to Section 7.01.34 of the Michigan Road Design Manual (MiRDM) for
MDOT's guidelines pertaining to guardrail in conjunction in curb. Please note that MDOT does
not have specific guidelines for guardrail terminals. Currently, the guidelines from 7.01.34 -
MIiRDM apply to all guardrail installations, including guardrail terminals.
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
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APPENDIX B. STATE SURVEY QUESTIONS AND AGGREGATED
RESULTS

The results presented in this section of the report represent the aggregated responses
collected from the survey. If a question did not receive any responses, the question was noted as
“No response provided” in this report. As discussed in Chapter 2, the layout of the survey included
a list of several core questions that were repeated depending upon user input. This loop mechanism
was engaged when users inputted curb configurations for both low-speed and high-speed roadways
or when inputting multiple curb configurations. Because of this loop mechanism, the TT1 research
team aggregated the results of the survey to provide readers a perspective on the trends in current
design practice regarding w-beam guardrail terminals installed near curbs. This Appendix lists
these aggregated results in the following sections.

B.1 AGGREGATED INTRODUCTORY RESULTS

This first section of this Appendix shows the aggregated results from the introductory
section in the survey.

Q4 - Does your transportation agency install w-beam guardrail terminals in close
proximity to curbs on low-speed or high-speed roadways? If your agency does not install
w-beam guardrail terminals near curbs, please select neither.

11.76%

41.18%

47.06%

B Low-speed roadways (45 mph and less) [} High-speed roadways (46 mph and greater) @ Eoth

B Neither
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Q14 & Q17 - What percentage of low-speed roadway w-beam guardrail terminal
installations are located near curbs?

Aggregated Percentage of Low-Speed Roadway
W-beam Guardrail Terminal Installations Near
Curbs
80
70
60

50
40

30
20 I
10
6 7 8 9 11 12 14 15 16 17

2 3 4 5 10

I Responses e Average

Q16 & Q17 What percentage of high-speed roadway w-beam guardrail terminal
installations are located near curbs?

Aggregated Percentage of High-Speed Roadway
W-beam Guardrail Terminal Installations Near
Curbs

25
20

15

[S2]

10
= ] I I m B _
R3 R4 R10 R11 R12 R14 R15 R16

I Responses e Average
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Q312 - Which of the following roadside/median terminals have you installed near curbs in
the past or are currently installing? Please select all that apply.

1.25% 1.25% 2.50% - 125%
2.50%_ ~0.00%
0.00% 2.50%
2.50%

0.00%
m FLEAT [Road Systems, Inc.] = MFLEAT [Road Systems, Inc.]
u FLEAT-MT [Road Systems, Inc.] m SKT [Road Systems, Inc.]
= MSKT [Road Systemes, Inc.] = TREND 350 Flared [Trinity Highway Products, LLC]
m ET-Plus [Trinity Highway Products, LLC] m SoftStop [Trinity Highway Products, LLC]
m SRT-350 [Trinity Highway Products, LLC] m CAT 350 [Trinity Highway Products, LLC]

m TREND 350 Flared [Trinity Highway Products, LLC] = MAX-Tension [Barrier Systems, Inc.]

= X-Tension [Barrier Systems, Inc.] = X-Tension P4 [Barrier Systems, Inc.]
X-Lite [Barrier Systems, Inc.] » MAX-Tension Median [Barrier Systems, Inc.]
u X-MAS/X-Tension DS [Barrier Systems, Inc.] Other:
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Terminal Percentage | Count
FLEAT [Road Systems, Inc.] 11.25% 9
MFLEAT [Road Systems, Inc.] 2.50% 2
FLEAT-MT [Road Systems, Inc.] 3.75% 3
SKT [Road Systems, Inc.] 16.25% 13
MSKT [Road Systems, Inc.] 13.75% 11
TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0
ET-Plus [Trinity Highway Products, LLC] 13.75% 11
SoftStop [Trinity Highway Products, LLC] 15.00% 12
SRT-350 [Trinity Highway Products, LLC] 7.50% 6
CAT 350 [Trinity Highway Products, LLC] 2.50% 2
TREND 350 Flared [Trinity Highway Products, LLC] 0.00% 0
MAX-Tension [Barrier Systems, Inc.] 2.50% 2
X-Tension [Barrier Systems, Inc.] 1.25% 1
X-Tension P4 [Barrier Systems, Inc.] 0.00% 0
X-Lite [Barrier Systems, Inc.] 1.25% 1
MAX-Tension Median [Barrier Systems, Inc.] 5.00% 4
X-MAS/X-Tension DS [Barrier Systems, Inc.] 2.50% 2
Other: 1.25% 1

Other Response: Breakmaster 350

Q7 - Does your agency differentiate between which terminals are installed near curbs and

those which are not installed near curbs?

6.67%
93.33%
e B Other:
Answer % Count
Yes 6.67% 1
No 93.33% 14
Other: 0.00% 0
Total 100% 15
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B.2 AGGREGATED LOW-SPEED ROADWAY RESULTS

This section of the Appendix shows the aggregated results of the survey questions regarding low-speed roadways.

Q18, Q79 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb.
You may include a link in this question or upload a file in the next question. If you have multiple files to upload, please upload
a zipped folder.
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GUARDRAIL POST REDUCTION IN DEFLECTION

TYPICAL SECTIONS WITH CURE AND GUTTER
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ALTERMATE TO W-BEAM GUARDRAIL
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GENERAL NOTES FOR GUARDRAIL
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GENERAL NOTES:

SHEET | CONTENTS 1. INSTALLATION: Construct guardrail in accordance with Specification 536.
i General Notes;
Index Contents This Index, along with the plans and the manufacturers' drawings on the Approved Products List (APL), is sufficiently detailed for
= nstaliation of General Guardrail, Low-Speed Guardrail, End Treatment assemblies, and their connecting options shown herein. This
2 General, TL-3 Guardrail - Installed Plan and Elevation ! ! perdpallonshapa boatdral : o ' 1ng opt " e
precludes requirements for shop drawing submittals unless otherwise specified in the plans
3. Low-Speed, TL-2 Guardrail - Installed Plan and Elevation
4 W-Beam and Thrie-Beam Panel Details 2. COMPATIBILITY: The General Guardrail in this Index is based on the Midwest Guardrail System (MGS) design, with an approximate
- height of 31 at the top of the Panel (2-1" mounting height at vertical ¢ of Panel) and a midspan panel splice as shown on Sheet 2.
2 Restiamy Qrisetiplaek Detalls Guardrail components included on the APL, which are compatible with this Index, may also be identified as 31" or MGS Guardrail,
6 Guardrail Sections - Heights and Adjacent Slopes
£ End Treatment - Approach Terminal Geometry, Parallel 3. STANDARD COMPONENTS: Standard guardrail components, including posts, panels, and bolt systems, are based on the Task Force 13
= Publication: Guide to Roadside Hardware Components (http://tf13.org/Guides/componentGuided).
8 End Treatment - Approach Terminal Geometry, Curbed and Double Faced " v o 2
9 End Treatment - Trailing Anchorage 4. BUTTON-HEAD BOLTS: Install Button-Head Bolts where indicated using bolts, nuts, and washers as defined on Sheet 24. Place
i) End Treatment — Component Details washers under nuts. Do not place washers between bolt heads and panels, except where otherwise shown in this Index.
L End Treatment - Controlled Release Terminal (GRT) 5ystem 5. HEX-HEAD BOLTS: Install Hex-Head Bolts where indicated using bolts, nuts, and washers in accordance with material properties of
12 Layout for CRT System - Side Roads and Driveways Specification 967. Place washers under nuts.
13 Approach Transition Connection to Rigid Barrier - General, TL-3
; b o
7 AoRrosch TraneTien Connecion o ATl Borier —eehersl. TL3 —Teorb Conraction 6. MISCELLANEOUS ASPHALT PAVEMENT: Install Miscellaneous Asphalt Pavement where indicated with a tolerance of = ' depth and
— — in accordance with Specification 339.
15 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2
16 Approach Transition Connection to Rigid Barrier - Low-Speed, TL-2 - Curb Connections 7. ADJACENT SIDEWALKS & SHARED USE PATHS: When guardrail posts are placed within 4-0" of a sidewalk or shared use path, use
7 Approach Transition Connection to Rigid Barrier - Details timber posts, or use steel posts only if treated with Pipe Rail as shown on Sheet 22.
18 Approach Transition Connection to Rigid Barrier - Double Faced Guardrail When timber posts are used, one of the following safety treatments is required for the bolt(s) protruding from the back face of
19 Layout to Rigid Barrier - Approach Ends the posts:
- - - - a. After tightening the nut, trim the protruding post bolt flush with the nut and galvanize per Specification 562.
Layout to Rigid Barrier - Approach Ends with Double Faced Guardrail
K - ) i b. Use post bolts 15" in fength and countersink the washer and nut between 1" and 1}" deep into the back face of the post.
2 CRYQUE 0T RIgTd: BaTTikr = TTailing, EuS ¢. Use 15" post bolts with sleeve nuts and washers.
Trailing End Transition Connection to Rigid Barrier
21 Rub Rail Details When 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 22.
22 Pedestrian Safety Treatment - Pipe Rail
Modified Mount - Special Steel Post for Concrete Structure Mount; 8. NESTED W-BEAM: Where called for in the plans, install two W-Beam Panels mounted flush per location, securing all panels with
23 Modified Mount - Encased Post for Shallow Mount; Button-Head Bolts threaded through aligned slots and holes. 2* Button-Head Bolts are permitted for panel splice locations.
Modified Mount - Frangible Leave-Out for Concrete Surface Mount 9. CONNECTION TO RIGID BARRIER: The connections to Rigid Barrier in this Index only apply to newly constructed bridge Traffic
Barrier Delineators - Post Mounted; Railing and Concrete Barrier or where the complete Approach Transition Connection to Rigid Barrier shown herein can be installed
24 Clear Space - Reduced Post Spacing for Hazards; without conflicting with existing Traffic Railings, structures, or approach slabs.
% Bt ap-tesd Hale Gystem For connecting guardrail to existing bridge Traffic Railings, see Indexes 536-002, 521-404, and 521-405.

10. CONNECTION TO EXISTING GUARDRAIL: Where a transition to existing guardrail at 27" height is required, linearly transition the
new guardrail height over a distance ranging from 25-0" to 31'-3". Height transitions must occur outside of End Treatment and
Approach Transition segments
Provide an immediate transition to the required midspan panel splice using the available panel options on Sheet 4 (9'-4%" or
15-7%" panel). Alternatively, this transition to midspan panel splice may be achieved by installing a single reduced post spacing
of 3- 1% within the new guardrail, immediately adjacent to the connection location.

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

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

12. QUANTITY MEASUREMENT: Measure guardrail and corresponding components as defined in Specification 536. The Guardrail length
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 from the § of the panel's post bolt siots at the
approach/trailing ends).

=[ DESCRIPTION:

revision [3 0 FY 2020-21 woex | sweer
2 FDOT! GUARDRAIL

11/01/19 |2 — STANDARD PLANS 536-001| 1of 24
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@ W-Beam, Post
Bolt Holes, Slots,
& %' @ Button-

Head Bolts \

General Post Spacing

6-3'

L/- ¢ Post Bolt Hole,
Slot, & %" 0 Button-

TypJ

W-Beam Midspan Panel Gty W-Beam
Panel Lap Splice (Typ.) | Head BaltTye.} Panel
Y = N i
e = S
=7
e = e —
T " - — T
—= 7 I r—— t
== { ==
= Heg-Butions | | . Splice Bolt Slots | |
- 2" misc. Head Bolt (Typ.) / |r/ Standard Post (Typ.) | i ;:- o5 1y |
il Aspralt ' (Timber:Shown) ' Button-Head Bolts | '
rade 7
l \ Pavement \ | | (8 Road) (Typ) |
_—[__ ___________[T|_R\WK
1)

3-10" (Typ.) |

GENERAL GUARDRAIL
INSTALLED ELEVATION

¢ Post Bolt Hole,

Slot, & %" 0 Button- Back of
. Head Bolt (Typ.)

Standard Post (Typ.)

(Timber Shown)

Riil

i
il

INSTALLED PLAN

W-Beam Midspan Panel " W-Beam
Panel \ (Lap Spiice (Typ.) ¥ s Block (Tyw) Panel\
$
= LA CEY T = =T .

I

Splice Ridge k Face of

(See Note 2) Guardrail

(Typ.) (Typ.)

—— Direction of Traffic

¢ %" 0 Button- NQ'I Ng"
Head Bolt o | Yom: W-Beam
(18" Length for Panel
Timber Post) 1
=

Back of Post —_|

Standard Post
(Timber Shown) —|

Offset
Block

INSTALLED SECTION

NOTES:

GENERAL: Install the General Guardrail configuration where
indicated in the plans. This may include tapered segments if
called for in the plans

Use 12-6" 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
constructability beyond the options shown in this Index 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. For
reverse lane conditions, orient the Splice Ridge downstream of
the lane direction with the highest traffic volume. 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 & OFFSET BLOCK DETAILS: See Sheet 5,

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

MODIFIED MOUNTS: Where concrete structures, concrete
sidewalk, or shallow depth conditions are encountered, see
Sheet 23 for additional post mounting options.

DEFINED SEGMENTS: The General 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/or hardware as
shown in this Index (e.g. Double Faced W-Beam, Deep Posts at
Slope Breaks, Pipe Rail, Rub Rail, or Reduced Post Spacing for
Hazards).

GENERAL, TL-3 GUARDRAIL DETAILS

LAST
REVISION
11/01/19

REVISION

DESCRIPTION:

FDOT\)

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX SHEET

536-001| 2of 24
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12'-6" (Normal Run)

6'-3" (End Connection Only)

Low-Speed Post Spacing |
I

—

¢ W-Beam, .
Post Bolt [

Holes, Slots

¢ Post Bolt Hole,
Slot, & %" 0 Button-
Head Bolt (Typ.)

%' 0 Button-
Head Bolt (Typ.)

W-Beam Panel
(12'-6" Min.)

- Midspan Panel

>t
(Typ.) Lap Splice (Typ.)

W-Beam Panel
94" for End

Low-Speed Guardrail

Midspan Panel
Lap Splice (Typ.)

|

-

End Treatment or |
1

.\
T[T Approach Transition

Button-
Head Bolts i
EEY e — -}

| —

Standard Post (Typ.)
(Timber Shown)

T
L ¢ Splice Bolt Slots

&% 0 x 14
Button-Head Bolts
(8 Reqd.) (Typ.)

R 2" Misc.
Finish Asphalt

Grade \ Pavement \

@ Post Bolt Hole,
Slot, & %" @ Button-
* Head Bolt (Typ.)

R Sale

Standard Post (Typ.)
(Timber Shown)

Offset
Block (Typ.)

W-Beam Panel

LOW-SPEED GUARDRAIL
INSTALLED ELEVATION

W-Beam Panel
(9-41;" for End
Connections Only) \

Midspan Panel
/ Lap Splice (Typ.)

___________ N -

;

Back of
Post (Typ.)

Low-Speed Guardrail End Treatment or

I
| Approach Transition
‘

|

(12-6" Min.) N\
X

& I

|-

[« L T
kFareaf

Guardrail
(Typ.)

INSTALLED PLAN

|

——1 Direction of Traffic

¢ %" 0 Button-

Head Bolt

(157" Liﬂqrg for
imber Post) l

W-Beam
Panel

Back of Post —_|

JTorfset

Standard Post Block

(Timber Shown) —|

INSTALLED SECTION

NOTES:

N

ot

i

=

~

©

. GENERAL: Install the Low-Speed Guardrail configuration where

indicated in the plans. Low-Speed Guardrail may include tapered
segments if called for in the plans.

Use 126" or 25-0" W-Beam Panels for normal spans, and use
9'-4%;" 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 along 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 Index 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. For reverse
lane conditions, orient the Splice Ridge downstream of the lane
direction with the highest traffic volume. 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 & OFFSET BLOCK DETAILS: See Sheet 5.

GUARDRAIL SECTIONS: For Sections showing typical mounting

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

. MODIFIED MOUNTS: Where concrete structures, concrete sidewalk,

or shallow depth conditions are encountered, see Sheet 23 for
additional post mounting options.

. RESTRICTIONS: Low-Speed Guardrail segments are not permitted

for use with items including, but not limited to, Double Faced
W-Beam, Deep Posts at Slope Breaks, Raised Curb, Pipe Rail,
and/or Rub Rail

LOW-SPEED, TL-2 GUARDRAIL DETAILS

LAST DESCRIPTION:
REVISION
11/01/19

REVISION

FDOTY

FY 2020-21
STANDARD PLANS

GUARDRAIL

INDEX

536-001

SHEET

3of 24
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R=1%

R = %g

W-Beam
(Symmetrical)
& % x 2%
Post Bolt Slot

&
€% x 1%

Splice Bolt
Slot (Typ.)

o

et

-4

W-BEAM PANEL SECTION

3%

1%

L\-c W-Beam &

| %eaw
Splice Bolt
lots

R = 1%

(Typ.)

¢ x 2%
Post Bolt Slot

§ Thrie-Beam

(Symmetrical) :

€% 1 15
Splice Bolt
Slot (Typ.)

-8

I 1l
Splice Bolt
Slots

:’L ¢ W-Beam &

THRIE-BEAM PANEL SECTION

Varies (6'-3", 9-4Y, 12'-6", 15'-7)5", or 25'-0")

‘N Spaces @ 3-14"

L
|
(See Table 1] |

,
Tex2l
Ay I € Hx2
Typ) Slots (Typ.)

Fad |
¢ W-Beam (Typ.) |
& Post

!
Post Bolt |

Bolt Slots T
% 1
J— = =g s g—

"L iy
Splice Bolt
Slots (Typ.)

"Lg 3 0 Cable
Anchor Plate Bolt
Holes (Where Reqd.)
(See Note 2)

W-BEAM PANEL ELEVATION

Varies (3-1%", 6'-3", 12-6" or 25'-0")

‘N’ Spaces @ 3-1%" I

!

(See Table 1) '

4% | L Post Bolt
Typ)\ + [(Typ) Slots (Typ.)
P

(Typ.)

IR

'
'
'
UL
|
Ao - — - — -1

¢ Post ! '
Bolt Slots : 5
€ Thrie-Beam N EE — - —— —
2 F= —=—= — ——==]
B = e~ epempepe— ] ——r ~m——— —= 1
— T T t
¢ - 1 1 +
T T I

e
Splice Bolt
Slots (Typ.)

ost
Bolt Siots

€ Thrie-Beam =~

THRIE-BEAM PANEL ELEVATION

~ ¢ W-Beam

- 4
| 3-1%" ¢ 3-1% +
4% ! v ¢ T2 ay ! :
J & / " I'YPQS( Bolit a /
AN stots (Typ) 2 | 2
i I :
C——
1 +
% -
—— —=
£ )
11
e
&
=21 ,
-
T

§ %1%
Splice Bolt
Slots (Typ.)

THRIE-BEAM TRANSITION PANEL ELEVATION
(Reverse Direction Similar by Opposite Hand)

PANEL SUMMARY TABLE:

Panel Type ';:’;’f:s’ 20 | Gauge
5-3" W-Beam 2 1z
g4y W-Beam 3 12
12'-6" W-Beam 4 12
15-7% W-Beam 5 12
25'-0" W-Beam 8 12
3-1% Thrie-Beam 1 0
-3 Thrie-Beam > 1z
12-6" Thrie-Beam 4 12
250" Thrie-Beam B 2
Thrie-Beam Trans. 2 10

NOTES:

1. MATERIALS:
Use corrugated steel panels in accordance with
Specification 967 and made from either Class A,
12 gauge steel or Class B, 10 gauge steel as
specified in the 'Panel Summary Table' above.

CABLE ANCHOR PLATE BOLT HOLES:

Include ¥ @ Cable Anchor Plate Bolt Holes only
where required for installation of the Cable
Anchor Plate shown on Sheet 9, 10, & 11.

N

295" x 1% slots may substitute for the %' @
holes shown.

W-BEAM AND THRIE-BEAM
PANEL DETAILS

LAST DESCRIPTION:

FY 2020-21

=
S
REVISION |
11/01/19 5

FDOT\)

STANDARD PLANS

GUARDRAIL

INDEX
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%0 8 wo o4y 6"
e Tiom Y Bolt o Al ¢ Block  [Tom . Begin/End Double-
"0 b E|d aced GR. Sta.
s Hole SUY T 5[5 Begin/End Single-
3 SO 8- - Balt:Halg—~iw NE ol Faced GR. Sta. — |
o™ o Tl I = 2l
T - { SIS Double-Faced Guardrail Single-Faced Guardrail
IS N
PSS o
Rub Rail I PLAN E[E W-Beam
%' 0 Bolt Bolt Hole Ror - BLOCK HE | Panel |
Hole (Typ.) — (0ntional); % |8 = T >
i HL o F
Rub Rail . 5 ols . I 1
Bolt Hole g 1% 013
(Optional) _ & i <la W-Beam Block —
I - e% e T I
o % Timber Post (Shown)
& (Steel Post Similar) —
i
N
ISOMETRIC I ISOMETRIC L | e
TOP i TopP :
| ELEVATION ELEVATION 1 4 (o b |
| o ) W-BEAM THRIE-BEAM W-Beam Flared End Unit
= e BLOCK BLOCK Pa;u:l (See Sheet 9)
ELEVATION = 2|z ELEVATION g|z (9-4%") PLAN
NS sl
3 8
TIMBER POST 3 STEEL POST & TIMBER OFFSET BLOCK SINGLE-FACED / DOUBLE-FACED
(6"X8" Nominal) (W6X8.5 or W6X9) (6"X8" Nominal) GUARDRAIL CONNECTION
6 __ 8 8" 8 8" 8 8 8 8
Tom. | Nom Nom. | Nom. €% 0 x 25 Nom. | Nom. | Nom. Nom. | Nom. NOTES:
CW% 0 x10 €% 0 x 18 But Hi C % 0 x 18 7 2
Button- Button- Bolt (See Button- 1. STANDARD POSTS: Where Standard Posts are called for in this
Head Bolt Head Bolt Head Bolts Index, use either a Timber Post or Steel Post at the Length, 'L',
\ \ shown for Standard Posts. Use a single post material type
WeBsin = — —_— = R consistently per each run of guardrail. Only where specified in
Block Stop- Lol 15 ”"(‘ T“”‘ the Plans, use the Deep Post 'L' for Slope Break Conditions as
/o Nal/v(Ty;g; aner-(Typ. aneLirye) shown on Sheet 6
ee Note e
X < 7 S - — 2. OFFSET BLOCKS: For each Panel type, install the corresponding
W-Beam W-Beam W-Beam W-Beam Offset Block type as shown. For General, TL-3 (Single Faced)
Block Block Block Block Approach Transitions only, use the I'-6" Thrie-Beam Block (See
B eet 13)
ost — T — Taber — Timaer - Thieteam 3. BOLT HOLES: %" @ Bolt Holes shown in posts within this Index
N may be substituted with 1%" 0 Bolt Holes.
N A A A 4. DOUBLE FACED GUARDRAIL: Orient Post Bolts with the
Button-Head located on the side nearest the traffic lane. The
SECTION SECTION SECTION SECTION bolt's threaded portion is not permitted to extend beyond %' from
the face of the tightened nut; trim the threaded portion as
needed and galvanize in accordance with Specification 562.
A A A A A,
\ v \ \ v 5. BLOCK STOP-NAIL: Drive one nail per Standard Offset Block as
shown to prevent Block rotation. Use steel 3% Type 16d nails
Panel —1 with ASTM A153 hot-dip galvanization. For steel posts, drive the
nail through the unused flange Bolt Hole and bend the nail so its
| —_ T = — head contacts the flange.
Block Stop- [~ W-Beam I~ W-Beam I~ W-Beam I~ Thrie-Beam . <
; 6. MATERIALS: Use timber and Steel posts and offset blocks in
sl % Fonel Patel Fang fane! accordance with Specification 967. Composite offset blocks may
A A \ N be substituted as approved on the APL. Use a single offset block
type consistently per each run of guardrail. Steel offset blocks
PLAN PLAN PLAN PLAN are only permitted for Modified Thrie Beam.
SINGLE-FACED SINGLE-FACED DOUBLE-FACED W-BEAM THRIE-BEAM
W-BEAM W-BEAM TIMBER POST TIMBER POST
STEEL POST TIMBER POST (Thrie-Beam Similar) (Steel Post Similar)
(Steel Post Similar)
POST AND OFFSET BLOCK DETAILS
LAST _ |Z| DESCRIPTION:
REVISION |3 FDOQTT FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 |3 — STANDARD PLANS 536-001| 5o0f 24
@
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¢ Post &

¢ Post &

51 Sl
g Ranel & kanel ¢ Panel ¢ Panel B Break
Finish Grade e } —
10 Max =7 Front Slope Front Siope
(Typ.) -+ (1:2 Max.) (1:2 Max.)
ofp i i
) it T
. o il Dle"};zel ™~ steel
! 4 post ot
DOUBLE FACED THRIE-BEAM DOUBLE FACED %
W-BEAM THRIE-BEAM
SLOPE BREAK CONDITION SLOPE BREAK CONDITION
TIMBER DEEP POST STEEL DEEP POST
GUARDRAIL TYPES - MOUNTING HEIGHTS & POST DEPTHS
Face of
; Back of
. Buerdrail Face of Face of Gutter ~, Face of
L Guardrail Curb ~ — Face of el ’/ Guardrail
in. uardral
X Pipe Rail 0 or 5 Curb Face ot i i
e iyl (Rl Tor steet Tee e 7] v Eosr et F 1
2-0" Min. (For' suroundin Posts with Sidewalks S| [ Min
ey or Shared Use Paths ¢ Panel ¢ Panel @ Panel ~
|~ siope Frangibie Lesvesout =¥ Tram pacl) Lip of o
. Break Per Sheet 23) (pereafiees Gutter—IT | [
:10 Max. Front Slope mﬁ 10 Max =
2 Max. e
2" Misc As[.:flnzll i 70 min— Concrete Z Mooy Asphalt 2° Misc. Asphalt 2" Misc. Asphalt
Pavt. (1:10 Max.) — 2 sidewalk Pave; (1:10:48x), Pavt. (1:10 Max.) Pavt. (1:10 Max.)

TYPICAL GRADING &

PAVT. PLACEMENT DETAIL

(See Note 2)

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

ADJACENT TO CURB
(Type F Curb Shown)

BEHIND CURB
(Type F Curb Shown)

ADJACENT TO

SHOULDER GUTTER

GUARDRAIL SECTIONS - TYPICAL

Face Of
Guardrail

e of
Traffic Lane

Edge of
Traffic Lane

‘Lateral Offset’

2.6

| T—

‘Lateral Offset'

Shidr. Pavt. )

Face Of
Guardrail

Face Of

Edge of
Traffic Lane

‘Lateral Offset’

2-6"

Shldr. Pavt.

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

UNPAVED OR PARTIALLY
PAVED SHOULDER

—_— e

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

FULLY PAV

Shoulder Gutter

ED SHOULDER SHOULDER GUTTER

Guardrail

10"

GUARDRAIL SECTIONS - CURB & GUTTER

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

Face of
Guardrail —_
Edge of ‘Lateral Offset’

Traffic Lane ~ |

Varies

/Memau 5/ opey

‘— Rub Rail
(2 Min.) —r (Required for
Median Slopes
Shidr. Pavt. Greater than 1:10)
) (See Sheet 21)
— = _}‘

2" Misi
Pavt, (I ll7 Max)

DOUBLE FACED GUARDRAIL
(Shown In Median)

GUARDRAIL SECTIONS - SHOULDERS

NOTES:
z 1. GUARDRAIL SECTIONS: Construct Sections as indicated in the plans. The details 3. SLOPE BREAK CONDITION: Install Deep Posts only where called for in the
GUARDRAIL HEIGHT SUMMARY TABLE: shown herein depict W-Beam Guardrail, but are applicable to the other defined plans. Deep Posts are only permitted where post spacing is 63" or less
Type: Min. Depth D:| Mounting Height -] Past Length 1T Guardrail Types placed at the corresponding height, 'H'. Use components per
14z d La untng, Felg| L Sheets 4 & 5, Steel and timber post types are interchangeable unless 4. LATERAL OFFSETS: The Lateral Offsets shown are governed by the station
W-Beam 210" 2.1 56" otherwise defined. The 1:10 Max. cross slope shown is the maximum slope and offset call outs for Face of Guardrail, as shown in the plans.
(Single and Double Faced) permitted for proper guardrail function, but project-specific cross slope
Thris-Bean ” e o requirements are governed per the plans. 5. ADJACENT TO CURB: Place the Face of Guardrail consistently offset either
(Single and Double Faced) 3-10 -9 56 Flush with the Face of Curb or 5" behind the Face of Curb, as indicated by
. e = 2. TYPICAL GRADING & PAVEMENT PLACEMENT DETAIL: Construct features as the plans station and ofset caflout. For offset changes, transition the Face
imber Deep Post earAbove i depicted except where superceded by specific Guardrail Sections or the plans. of Guardrail as shown in the plan:
Steel Deep Post See Abbie CE Place the Slope Break a Minimum of 2' behind the post. For Deep Posts, the
slope break may be placed at the ¢ Post with the 2° Miscellaneous Asphalt
Pavement omitted GUARDRAIL SECTIONS
Last__|Z| DESCRIPTION:
revision |3 FDOT) R 2l2] GUARDRAIL S
11/01/19 |3 — STANDARD PLANS 536-001| 6 of 24
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NOTES:

1. INSTALLATION: Locate Approach Terminals where called for in the plans,
with the Post (1) ¢ placed at the Begin/End Guardrail Station indicated in
the plans

The Pian 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 proprietary portion of various Approach
Terminals and provides for more consistent planning of assembly

Approach Terminal, installations across the differing Approach Terminal type
Edge of 2" Misc. Begin/End Forward-anchoring style Approach Terminals may vary r om the planned
“Asphalt Pavt. Guardrail Sta., lengths shown by up t
(See Note 5 & ¢ Post (1
d ¢ ¢ }\ Construct Approach Terminals as shown in the APL and in accordance with

110 the manufacturer's unique drawing details, procedures, and specifications.
— 4219 (To 7ypic,
L2Ical Front stope Break) _ Install posts in accordance with the manufacturer's drawings. The Special
10-0" Posts on Sheet 23, including Special Steel Posts, Encased Posts, and
s Frangible Leave-Guts, are not permitted within the Approach Terminal
& segment unless otherwise called for in the plan:

Front Slope Break
2" Misc. Asphalt Pavt. \_

Face of
General
Guardrail
(See Note 2)

9|
(1) | = Align panel lap splices in accordance with the manufacturer's drawings,

o
1 E{% | - regardless of the direction of traffic.
Midspan Impact Head Install adjacent grading, gutters, and/or curbing as shown herein.
General Guardrail Yidsp AR E Rl IRt Liean

(See Note 2) Location
Length of End Treatment '1e'| TVP) 53-1%" (TL-3, General)
T n Approach Transitions, Low-Speed Guardrail, or Reduced Post Spacing
407V (TL-2, Low-Speed) Guardrail segments may be substituted for the General Guardrail shown

— Direction of Traffic herein if indicated in the plans.
APPROACH TERMINAL ASSEMBLY 3. APPROACH TERMINAL TEST LEVEL: Install either a Test Level 3 TL-3) or
Test Level 2 (TL-2) Approach Terminal as specified in the plans. TL-3
'PARALLEL' TYPE - PLAN VIEW Approach Terminals may substitute for TL-2 Approach Terminals un/ess the
substitution is specifically prohibited in the plans. TL-2 Approach
Terminals may not substitute for TL-3 instaliations.

Max.)

N

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post
Spacing as shown on Sheet 2, including parallel and tapered segments

il

IMPACT HEAD END DELINEATOR: Apply Yellow Retroreflective Sheeting to
the nose of the End Terminal in accordance with Specification 536.

L

2" MISCELLANEOUS ASPHALT PAVEMENT: The Plan View depicts the
Unpaved Shoulder condition. For Fully Paved Shoulder and Shoulder Gutter
conditions, extend the 2" Misc. Asphalt Pavement as shown in the
corresponding ‘Section at Post (1) details below.

The 2" Misc. Asphalt Pavement shown upstream of Post (1) may b
substituted with a different pavement type where called for in !hc Plans.

@

CLEAR AREA REQUIREMENT: Do not place any permanent aboveground
installations within the areas shown with 1:10 maximum grading. For the
finished condition, keep this area free of all aboveground obstructions,
inciuding dense vegetation and trees.

~

‘CURBED" AND 'DOUBLE FACED" GUARDRAIL SEGMENTS: See Sheet 8.

Projected Face of Projected Face of
General Guardrail % General Guardrail Ny %::{;:;71;:;(;;7 e

Edge of Varies - Edge of Varies Edge of Varies 20
Traffic Lane ~ F L g0 Front Traffic Lane ~ | & {_— Front Traffic Lane . L Front
Slope Slope Slope
& | 26 Break 7oA 26 Break 226" Break

Shidr.

3 ﬁ
—_—
2" Mi i \ > S 2" Misc.

Asphalr Pavt. Asphalt Pavt. Shoulder Gutter Asphalt Pavt.
(1:10 Max.) (1:10 Max.) (1:10 Max.)
SECTION AT POST (1) SECTION AT POST (1) SECTION AT POST (1)
WITH UNPAVED SHOULDER WITH FULLY PAVED SHOULDER WITH SHOULDER GUTTER
END TREATMENT
APPROACH TERMINAL
GEOMETRY - PARALLEL
LAST g DESCRIPTION: FY 2020_2] INDEX SHEET
REVISION |&
11/01/19 g @ STANDARD PLANS GUARDRATL: 536-001| 7 of 24
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General
vardrail

Gt L
(See Note 2) \ B

alt Pavt.

Apprh. Terminal,
Begin/End
Guardrail Sta.,

B POt IS 4

Curb Transition

(I Applicable)
(See Note 2)

General Guardrail

—y e o

Edge of 2" Misc. Asph
Guardrail Height Taper g g P
(12-6" Linear Transition) Front Slope Break ical Fr
(See Note 4) —'Lont_Stope  Break)
2 Misc. Asphalt Pavt.~_ _ _\ _ ——— e
Face of SO | R R b e
A = o
T e g WL impact Head | I3
¥ )
P (4) (3) =2 (2 mpact Hea ols
al al Nr B il al B A ‘ﬁwm‘e Note 6) Z,
= 1
A Face of j Face of / 3 ype §la™
Type E Curb Guardrail = Curb (Only) 2|ee Curb Transition
i Wh|-2 (If Applicable)
fe 25'-0" Taper Length o 2 (See Note 2)
Limit Type E imit Type
s sz;a. (See Note 3) Curb Reqd
53-10§" (TL-3, General)

Length of End Treatment 'LE'

APPROACH TERMINAL ASSEMBLY

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

_—] Direction of Traffic

‘CURBED' SEGMENT - PLAN VIEW

Face of
Guardrail

Edge

of 2" Misc.

Apprh. Terminal,
Begin/End
Guardrail Sta.,

& ¢ Post (1)
2" Misc, Asphalt
Pavt. (1:10 Max.)

General Guardrail
Double Faced

Length of End Treatment 'LE'

Face of
Guardrail

Edge of 2" Misc

Asphalt Pavt. B g

(TL-3, General)

Impact Head
(Flat or
Rounded)
(See Note 6)

Double Faced f
Approach Terminal

10-0"

Front
Siope
Break

2" Misc.
Pavt. (1:1

APPROACH TERMINAL ASSEMBLY
'DOUBLE FACED' SEGMENT - PLAN VIEW

Face of

Guardrail ~ ,— Face of
Curb

Varies

2-6"

Ii

5
Max. Panel
s

]

~

Asphalt

0 Max.) Type E Curb (Only)

'‘CURBED' SECTION A-A

(Height,

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

Edge of
Traffic Lane ~|

Face of
Guardrail
Varies Varies 5
Edge of
L i Traffic Lane
Min7) Min.)
Shidr

Pavt. -)

Shldr.
( Pavt.

e N

2" Misc. Asphalt

Pavt, (1:10 Max.)

'DOUBLE FACED' SECTION B-B
(1:10 Slope or Flatter Reqd.)

NOTES:

w

B

©

o

)

©

GENERAL: See Notes 1 through 3 on Sheet 7.

CURBED SEGMENTS: Type E curb is required within the
Jimits shown. When a different curb type is called for
outside of the Type E curb limits, transition the curb
shape linearly, over a nominal distance ranging 5-0" to
s

TAPER LENGTH; For Curbed Segments, taper the
guardrail away from the roadway where shown ta place
the inside edge of the Impact Head at 5' behind the
face of the curb. Where additional lateral offset is
required to fit the Approach Terminal Assembly
hardware, such as a soil plate, place the Impact Head
as close to the curb as the hardware allows, not to
exceed 2-0" from the face of curb.

GUARDRAIL HEIGHT TAPER: For Curbed Seqmenls the
connecting General Guardrail Mounting Hei

typically measured from the Lip of Gutter (See SIweer 6
Guardrail Sections, 'Adjacent to Curb'). while the End
Terminal Assembly 'H' is measured from the Misc.
Asphalt Pavt. (See Section A-Al. Linearly taper the
difference in Mounting Height over a minimum length of
12-6", starting where indicated herein.

. DOUBLE FACED SEGMENT: Connect to Double Faced

General Guardrail. Use consistent Posts and Offset Block
types as specified in the APL drawings over the entire
Length of End Treatment, 'LE'. Posts and Offset Blocks in
the ad joining General Guardrail segment may be
different from those inside of the 'LE'. A change in post
type between timber and steel is permitted, immediately
autside of the 'LE' segment.

Maintain the 1:10 maximum grading as shown in Section
B-8 throughout segment 'LE". Where required, transition
to differing adjacent slopes linearly, over a minimum
fongitudinal length of 25'-0"

IMPACT HEAD END DELINEATOR: Apply Yellow
Retroreflective Sheeting to the nose of the End Terminal
in accordance with Specification 536.

CLEAR AREA REQUIREMENT: Do not place any permanent
aboveground installations within the areas shown with
1:10 maximum grading. For the finished condition, keep
this area free of all aboveground obstructions, including
dense vegetation and trees,

2" MISCELLANEOUS ASPHALT PAVEMENT: The 2 Misc.
Asphalt Pavement shown upstream of Post (1) may be
substituted with a different pavement type where called
for in the Plans.

SINGLE FACED 'PARALLEL' SEGMENTS: See Sheet 7.

END TREATMENT

APPROACH TERMINAL GEOMETRY

CURBED AND DOUBLE FACED

LAST DESCRIPTION:

REVISION
11/01/19

REVISION

FDOT\)

FY 2020-21
STANDARD PLANS

GUARDRAIL
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¢ Short Timber Brikwy. Post

Begin/End
Guardrail Sta. & Steel Tube Foundation

>

'Y
X
X

Length of Trailing Anchorage, 'LT'

6'-0" Misc. Asphalt Pavt. Extension General Guardrail

/@(Sym) &

r-a%

6.3 | 63" )

%" @ x 1Y Button-
| [Pt it i |—— ! .
oy !
= 2 i = ELEVATION rx 14 Slots
1 I
! =)
il
X

Flared, Rounded, or
uffer End Unit

¢ W-Beam, Post Bolt Slots, &
%" 0 Button-Head Ba/ts

_J

T

DS

- (Typ.) (8 Reqd.)

T
10 - T

1 | = “$ 3] ® =
. sTesTe o 0 5 5

jor e F
----- S\ 5
(See note 6) S £ : |\ C—— = 5
Cable Hex Jam ) W-Beam Panel wiiEssR Faral '
Short Timban Brewybast =] Assembly Nut System (9-43;" Panel Shown, Sheonn 2
Ground { 15-7Y;" Panel Optional) |_— standard Post 2-3%
Struts Short Timber i
See Post & Cable Mount (2 Reqd.) Brbwy. Post—1 %0 x 10" Finish Grade 1 PLAN
Detail (Sheet 10) — ™~ ¥ i Hex-Head Bolt / |
L 2 1 FLARED END UNIT
AN ) TR NZS ZONSZN | ZONSN PZANNZAN RN
ZiMisciAsphali=Rayt: ' % 0 x 10" Hex-Head Bolts (1 Reqd.) h % 0 x 10" Hex-Head Bolts (1 Reqd.) B il .
i (Washers Each Face, 2 Reqd.) f (Washers Each Face, 2 Reqd.) i 1% 84 2
—(—’*. —(—r*» - —'§
Steel Tube Steel Tube
Foundation — " Foundation —" 1 | % ! Xq (sym.)
I A, 3 I 35
Direction of Traffic Y i) J l &
INSTALLED ELEVATION
ELEVATION
BERTR
Sl (;/? sl
% ox10 Short Timber Brkwy. Post ¢ %' @ x 10° Short Timber Brkwy. Post YRR 5eq)
Button Head sol!\r/ Steel Tube Foundation Button-Head 50,,\!'/ Steel Tube Foundation
o ]—_—_—_—__—_—_—_—[_———— NOTES: w2
)
1 Hex Jam ' :
| Brkwy. Terminal | Ground Nut System I 1. COMPONENT DETAILS: For additional component
| %) Post Sleeve Struts Cable Anchor details, See Sheet 10. PLAN
X I 1 .
= Hex Jam (2 Reqd.) Plate Assembly hi 2. END UNITS: Use materials for end units as defined —
| N Nut sy skem | ! At Lo in Specifications Section 967. End Units are referred ———— ROUNDED END UNIT
= % =8 Steel Tube to as "End or Buffer Sections" in AASHTO M180.
g Cable Assembly phee Tabe
dge 0 Flared End 1 i (Typ.) Lap the Flared End Unit behind the W-Beam; lap the
2 Misc, Unit Shown = Rounded and Buffered End Units over the face of T a5
| asehatE (See Note 5) the W-Beam 2 2
Lo e e oo = B ZiR Zopi Sug Zopi opi Zow o Zug oo com soo soWUTRRORRNE oo s cop soon SBIASE WLSERINBACS b, coon o coo soe o oo 2 3. FOUNDATIONS: Instali Steel Tubes by either of the
following methods: % @ (Sym.) i
- + — - —— — . — 3
SINGLE FACE TRAILING ANCHORAGE a. Excavate, backfill, and compact material to provide R =
full passive soil resistance to the surface of the
INSTALLED PLAN sull)
b. Drive the Tube using a dummy timber post to N—
prevent damage to the Breakaway Post. FLEVATION %2 x1% 5’”‘55 ‘TJVP)
(4 Reqd. Ea. Side
C% 0x25 G Short Timber Brkwy. Post G %' 0 x 25" @ Short Timber Brkwy. Post 4. GENERAL GUARDRAIL: General Guardrail typically
Button-Head Bolt & Steel Tube Foundation Button-Head Bolt & Steel Tube Foundation includes Panels and Post Spacing as shown on Sheet
M- Ty 2, including parallel and tapered segments, N
,_ e T & —I' - T N Transitions, Low-Speed Guardrail, or Reduced Post
W-Beam  Face of Guardrail % Spacing Guardrail segments may be substituted for
| the General Guardrail shown herein if indicated in
= 4 =] = the plans. _ ¢ (sym)
5 s ifset Block ° == _é
| -~ l Ghblesissenbly [ Ff et Blod 5. SIDEWALK REQUIREMENTS: When sidewalks are &
| 3 Nut System J T V. located adjacent to the End Treatment, install a
3 2 i§ Cable Anchor Hex Jom ) {7 Steel Tube & Rounded End Unit (Fiared End Unit not permitted for
| 4 3 Plate Assembly =/ Nut System Foundation < 7 this case, N
o Briwy. (Typ.) : S
| i - Terminal a = P 6. END DELINEATOR: Nourt retrorefiective sheeting to 1~
~| Bufrer Post Sleeve Frut Read. the approach face of the End Unit in accordance wit
| — Edge of End Unit Ground Struts (2 Reqd.) Specification Sections 536 and 967
| Asphalt o] b PLAN
L Pave | W-geam - N\ Face 0 Guardrait BUFFER END UNIT
DOUBLE FACE TRAILING ANCHORAGE
INSTALLED PLAN END TREATMENT - TRAILING ANCHORAGE
= DESCRIPTION:
RELv?:lrom S FY 2020-21 INDEX SHEET
4 FDOT{) GUARDRAIL
11/01/19 |3 —==— " STANDARD PLANS 536-001| 9 of 24
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= ol 6-8° %" Steel
: | Plate — )
%' 0 Post —Fﬁ e W Wxz slot (Typ.) & f
Bolt Hole — i P‘}?Mg gg;[’ | |_rm A » % 1”0 x 7" Cable Stud -
| 1| Brate 2ot | Iy 2 ”‘r Y 1% 0 Full Thread Galvanized sy et
] s 4 o
]
T 1T 2% 3
| l'} - ELEVATION peen 4 o
| ! I I [ 1y 8 %" @ Galvanized Cable (6x19) (Typ.)
I M Swage Connected To Anchor Studs
HSS Rect I i l . 5 C3x5 Steel SECTION
ect. X
e | ! [ 1 © Channel o
(See Note 2) ~] il i i BEARING PLATE
| i | B SECTION
[ | || GROUND STRUT 1
| F N T
H N e
[ 1] I 1] £ £ = =
I i | ' I & 2" NPS Schedule 40 | | | |
- T T %0 Heles yp)
Li] R R e e e e e L
ELEVATION SECTION SRS ® @® @
T T T 1
STEEL TUBE FOUNDATION ELEVATION SECTION EHEVATION

SH" (+0.-%) 7% (+0°,-%6")

SECTION

BREAKAWAY TERMINAL

CABLE ANCHOR PLATE

POST SLEEVE

i i %' 0 x 1% Hex Head
Bolt (Thru W-Beam Pre-
s o > Fabricated Holes) (8 Reqd.) W-Beam
%x2%;" slot ~{ N Hex Jam Nut System 2

s i 1%’ Anchor % Cable %
| Stud Hole | ;l Assembly 1* 0 Cable Stud %' 0 1% ¢ W-Beam And
' & T Hex-Head Bolt ) _[ Anchor Plate
| o S _— é}_ . System (8 Reqd.) =
H Post 2 g n Washer (2" 0D., fal

= L 146" ID, %4" Thick) Steel End Plate

! ,,‘, %" Steel Plate I l\

5 Steel End Plate To Anchor Sl Bl Finte ™= ¢ Cable Assembly &

%0 2% Plate Edge (Three Sides) 1%" @ Cable Stud Hole
Foundation _} | =
galtHale=" | ELEVATION SECTION

! STEEL END PLATE CABLE ANCHOR PLATE ASSEMBLY

i B

ELEVATION SECTION / ¢ Steel Tube Foundation NOTES
—— SHORT TIMBER BREAKAWAY POST —— 2 ~ Plate !

(6”)(8" Nam.) Stop-Nails 1. INSTALLATION: Use components as shown on Sheets 9 & 11

4 Steel Plate \
%o

(See Note 3) Brkwy. Post

/‘

Briwy. Terminal
Post Sleeve

Bearing Plate

| —

Hex Jam Nut System

Short Timber

N

MATERIALS: Use steel plates, channels, and Cable Assemblies in accordance with Specification 967.
Use Short Timber Breakaway Posts and Steel Tube Foundations in accordance with Specification 536.

Use Hex Nuts, Hex Jam Nuts, and Washers in accordance with the AASHT0-AGC-ARTBA Guide to
Standardized Barrier Hardware with English unit equivalents of components FNX24a and FWC24a,

Bolt respectively. Two Hex Nuts may be used for the Hex Jam Nut System.
Hole —, —
& sf"“ leeve Cable 3. PLATE STOP-NAILS: To prevent rotation of the Bearing Plate, drive steel 2y Type 8d nails with
hort Timber Assembly %
z ost ASTM AI53 hot-dip galvanization.
N Pz 4. CABLE ANCHOR PLATE ASSEMBLY INSTALLATION: Mount to the pre-fabricated Cable Anchor Plate Bolt
Holes in the W-Beam Panel, as shown on Sheet 4. These panel holes are only permitted for this
e | o e ! Steel Tube Cable Anchor Plate Assembly application.
%oxio A Foundation
20" Hex-Head Bolt 5. SOIL PLATE BOLT HOLE(S): For Trailing Anchorage installations as shown on Sheet 9, the two bolt
— holes shown may be substituted with a single bolt hole located at the tube centerline.
SECTION ELEVATION
SOIL PLATE POST & CABLE MOUNT ASSEMBLY END TREATMENT -
<[ DESCRIPTION:
revision |9 FDGR) FY 2020-21 woex | smeer
2 GUARDRAIL
11/01/19 |3 — STANDARD PLANS 536-001| 10 of 24
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Post Mount Cap, Short Timber

| CRT End Treatment &
/Eegm/End Guardrail Sta,

¢ Post Cap &

3
Brkwy. Post, & Steel Tube Foundation (See’?[;gr“)’; \' Panel Bolt Hole —]
6-0" Misc. Asphalt Pavt. Extension \l 15-7%" W-Beam Panel |_CRT System 7 |
T I
€ Short Timber Brkwy. Post "5“ Fhest 18 % o panet |
T ——— & Steel Tube Foundation ! 'Bolt. Hole —
f &3 3. i 10" NPS Sch. 40 l l
2 3 ’ C|
%' 0 x 1% Button-Head Bolt (Typ.) I %0 x 14 | | EiEvarToN
Hex-Head Bolt y . !
Buffer End Unit ! & Rect. Washer Cable Anchor %0 x 10"
(See Note 5)«) Plate Absemb’}'\ f Button-Head Bolt ' |
¢ W-Beam, Post Bolt Slots, 7 =7 = = =
& %" 0 Button-Head Boits =N = 1 b 1t i =t ¢ ¥ Steel
e X [ ] - cAl = -3 () s Piate & Pige ~
B O e =5 = s o e
(See Note 7) s — 25 er o - o |
. Cable Stam sy ' Midspan Panel / 107 NPT, Y S‘% steel Plate
iy Short Timber Brkwy. Post Assembly ; | Lap Splice %' 0 Panel Bolt Hole [12x4"x3")
6 ~ ¥' 0 Galvanized Steel
! (4 A %' Steel Plate & Pipe
See Post & Cable Mount A gl |_— Short Timber I |— crT post (X
Brkwy. Post f (See Sheet 12) PLAN
Detall{3heeti10) 3 (%" 1. Grip Pattern) |-
- 1 5 — = —_—— — — steel plate € Post & post Cap
NS — ] SN ] 2222 Sl el NS == S SRR azwxg)
: Transverse W-Beam Panel
Asphalt. Soil Plate Assembly Soil Plate | T T
Pavt, VT fonTube @) (See Note 4) Gaplestud v | (on Tube © i 1
|| || 4 1 1] Q%0 x 1Y
Steel Tube i steel Tbe 17 , " 1 i1 Button-Head Bolt
Foundation — | %' 0 x xo“ Hex-Head Bolts  Foundation i %' 0 x 10" Hex-Head Bolts \ W o (No Washer)
A (2 Req A (2 Reqd.) Short Timber  [! '
{Washers Each Face, 4 Reqd.) (ashers Each Face, 4 Reqd.) Briowy. Post —J3
INSTALLED ELEVATION INSTALLED SEETION
POST MOUNT CAP
. " w y % 0 x 10"
¢ Short Timber Brkwy. Post, Post €% 0 x 1% Short Timber Brkwy. Post . Trans. Cable Stud Mount:
Mount Cap, & Steel Tube Foundation punton-Head Bolt o ey Rost ¢ Buiton-Heas solt € @ Square Steel Tube,
e e T
e . e %" Bolt Hole
| %' 0 x 1Y Button- ! | %' 0 Hole /i
| f Head B lftr ) Partial Cable | Wx2y Post  [EF T 5 BEa il
Buffer End Unit | ead Bolt (Typ. ] quare Steel Tube Steel Tube
| (Bend to Fit) (GiRedn. Perisplice) . Assemtly ! Bolt: Slot.=— =5 (8" X2 x 215X ) Foundation
4 3 es——as——
& Special End Shoe Short Timber 5 2%5'%3" Slot
| 3 Post | Y Briwy. Post & (Typ.) (8 Reqo.) —=F— —+ L
| K /cwaum % :¢ Inside Steel L >
3| ap Tube -—-l
S am N cable anchor LAl (fyp) ELEVATION
| Edge Of & E: Cable Assem.  plate Assem. 4 T”] ELEVATION Square Steel Tube
( QAsﬁgfr‘ . B 4. ‘ (8"x 2% X2 X ") | ¢ %" Bolt Hole
| Pa s T ~ S | x Trans. Cable |/
X I 37 0 x 1} Hex-Head L Face OF T Gy 3 Stud Mount
L seitrmeayp JiﬂL _Bolt & Rect. Washer ____ b Jﬂemrﬂ a BEeVeed = | arsdiomiiia
' i Foundation
PLAN Steel Plate to | I
INSTALLED PLAN Steel Tube /)
CRT END TREATMENT ASSEMBLY ————SPECIAL END SHOE=——— ¢ Sﬂuarsﬁsiieg;a:gbzfi LY
A teel ate
NOTES: 1Y%5" 0 Cable Stud Hole Q2%
1. INSTALLATION: Use with CRT Systems as required on Sheet 12. 5. SPECIAL END SHOE MOUNT: Punch a %' 0 hole in the W-Beam Panel as needed to secure the PLAN
2. COMPONENT DETAILS: For additional component details, See Sheet 10 & 12. For the Rectangular Speclal Ead: Shoe with the. %0, NeXorlpad Boll. Galvenlae’fiele; ier Specilication 362, TRANSVERSE CABLE
Washer-getell; sekioneeid 6. FOUNDATIONS: Install Steel Tubes with attached Soil Plates by either of the following methods: STUD MOUNT
3. MATERIALS: Use steel End Shoes, Plates, Tubes, and pipes in accordance with Specification 967. 21 Excavate; backfill-and compact material to:provide full passive-soll resistance to afl
4. PARTIAL CABLE ASSEMBLY: The Partial Cable Assembly is similar to the Cable Assembly defined surfaces of the tube and soil plate.
on Sheet 10, except with a 9-0" total length and the Swage Fitting and Cable Stud omitted from TR e TS A ST S e T T B o T o 5 i
ope_end damage to the breakaway post. END TREATMENT
Feed the Cable Stud through the Cable Stud Hole of the Transverse Cable Stud Mount as shown,
and secure it with the Hex Jam Nut System as defined on Sheet 10, 7 g‘f’(g,‘;gﬁ(’fﬁ:‘{g’gmj’,”,’r;‘,'z,‘i’gg’gfg”’; sheeting to the approach face of the Buffer End Unit in CONTROLLED RELEASE
LAsT __|Z| DESCRIPTION:
REVISION |3 FDDCX\T FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 |3 —— STANDARD PLANS 536-001| 110of 24
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Intersecting Side Road
Or Driveway (Typ.)

Begin/End CRT
32 Ft. R. Sta.

General Guardrail

Standard
Post &

Offset Block

Min. Clear Area mers-(

L =50-0"

Principle Roadway (Typ.) [~
) Begin/End CRT Begin/End CRT Begin/End CRT
omit Bolt o4y L~ 8FL R Sta 9.4y L 16 Ft R Sta 94 24 Ft. R. Sta.
(See Note 5) W-Beam W-Beam
& Panel | General Guardrail Panel | General Guardrail General Guardrail
o8 | GeaeralsbuaicraL, | Uenerol:Guandkall
g < §
'3 5 5
“ Standard o Standard R Standard 5
Post & = Post & = & Post & S
offset Block | u Offset Block u 5 0ffset Block &
= 5 R
X33 s 2 & I
SSE| L wmin clear Area Limits Min. Clear Area Limits~""| N =
< !
nES B =300
R . Min. Clear Area L/mffs-(
3 Midspan Panel Splice (Typ.) %83
$El L 382 L= 00
29 CRT Post @ 6-3" Sp. a=z| P
=8 A (Typ.) (5 Reqd.) = .
k9 & Midspan Panel Splice (Typ.) 233
2E oF Fag
S 8 FOOT RADIUS £9 CRT Post @ 6-3" Sp. aze| P
=t =8 (Typ.) (6 Reqd.) ST (. —
CRT SYSTEM e N A 2 1IN g
= = Midspan Panel Splice (Typ.) .
PLAN VIEW 28 ga 3\ ;,5“5%
$) 16 FOOT RADIUS E‘i CRT Post @ 6'-3" Sp. aza
CRT SYSTEM g5 v (Tvp) (8 Reqd) B
PLAN VIEW It mg
Match Line Match Line S £0
(CRT System (CRT System <) 24 FOOT RADIUS S
Plan View) Plan View) CRT SYSTEM g
Face of i Face of iy 2%
Guardrail Guardrail PLAN VIEW =2
§
5= CRT cRT <
32 Post Post
ZE CRT SYSTEM SUMMARY TABLE:
23
ERAC]
< RETURN LENGTH OF AREA CLEAR
S8 CRT End RADIUS sHop-genT | OUANTITY. OF | OF HAZARDS
A Treatment CRT End (FT.) PANEL(S) (FT.) ox W(FT.)
&x & Begin/End Treatmetit 6" Nom.
i) Guardrail Sta. A;ii,,',';ﬁ; 8 12.5 5 25 x 15 cwo
(See Sheet 11) 16 250 6 30 x 15 Bolt Hole \ i =
24 37.5 8 40 x 20
CONTINUING OPTION END TREATMENT OPTION 32 50.0 10 50 x 20 2l .
I o]
@3y -
CONNECTING DETAIL 0 HDIE\ \ &
@
1] & s
| ¥ i
NOTES: 2 &
Fr1 1 ©
1. INSTALLATION: Construct the specified radius layout and Connecting Detail option as shown in the plans +
2. MIN. CLEAR AREA: Keep the area behind the CRT free of fixed objects and aboveground hazards within the Min. Clear Area limits !
fhown,hmamram a slope not steeper than 1:10 for a minimum 2' behind the posts, and maintain a slope not steeper than 1:2 beyond 2 [
rom Lhe posts. -|_

3.

»

MATERIALS: For CRT Posts, use
accordance with Specification 96

w

Button-Head Bolt only at the location shown).

APPROACH GRADING: Maintain grading on the roadway side of the guardrail face at a maximum slope of 1:10.

Timber Post material in accordance with Specification 967. Use steel panels and hardware in
7.

BOLT OMISSION: For the 8 Foot Radius CRT System only, do not place a panel-to-post mount bolt at the center CRT Post (omit the %"

CRT POST ELEVATION
(6"x8" Nom. Timber)

6. SHOP-BENT PANELS: Install Shop-Bent panel(s) where indicated using 12-0" or 25'-0" W-Beam Panels. Splice at post locations within
the CRT radius using the General configuration of %' 0 Button-Head Bolts (8 reqd. per splice).

~

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post Spacing as shown on Sheet 2, including parallel and tapered

segments. Approach Transitions, Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments may be substituted for the General

Guardrail shown herein if indicated in the plans,

Midspan Panel Splice (Typ.)

CRT Post @ 6'-3" Sp.
(Typ.) (10 Reqd.)

32 FOOT RADIUS

CRT SYSTEM
PLAN VIEW
-2t I-10"
Face of
Guardrail A
[ X ¢ W-Beam Panel
=1 & %' 0 x 10
& ! Button-Head Bolt
1:10 Max,
2" Misc =
Einish T
Grage Asphalt E

Pavt. ’-——I
+|\1Mm)

™~ 3" Hole
L)

]
1~ CRT Post
-}

—

CRT INSTALLED SECTION

LAYOUT FOR CONTROLLED
RELEASE TERMINAL (CRT) SYSTEMS -
SIDE ROADS AND DRIVEWAYS

LAST
REVISION
11/01/19

REVISION

DESCRIPTION:
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TL-3 Apprh. Trans. &

Begin/End Guardrail Sta. Begin/End Rigid

.

—] Direction of Traffic

€ Splice Barrier Sta
Rectangular w$5ner\: ‘LA Length of Approach Transition = 30°-7% (TL-3)
(Over Panel Face)
Rigid Barrier Ted v(IZ Readl \ 12'-6" Thrie-Beam Panel (Nested) 6'-3" Thrie-Beam Transition Panel 12'-6" W-Beam Panel (Nested) General Guardrail
s(ig"?sges-ilymr; T et (12068008)  pp g orresr BloEk Seam (10 Gauge) (12 Gauge) Or_Approach

7y 11

Connector

¢ Button-Head Bolts
L, (Post Mount) (Typ.)

With I'-6" Height (Typ.)
(!

offset Block
See Note 6) (T}

Terminal Assembly
(Per the Plans)

e

= R TR -
T T T - . e .
> 1 3 - 3 - * 3 S - » (1 -
= D f
@ = e - - 3 = | » - m Constant Slope[1 |
egin Trans. (Varies by End
il il |ﬁ i V"™ of Curb Trans. Option)
| || O O T i~cubtop i foesbued
L HOH 43 HL i B .
& O %0 x 16" ’-( Splice Holes Ayt SCurblip iyt B et :
Hex-Head Bolts & %' 0 x 2'; TS Curb Botton | :
(Typ.) (5 Reqd.) Button-Head : HH H i Surbs dpsandion
(Ste’Sheet 17) Bolts [Typ) | i ol I Finish Grade Elevation
re ] : HH i (varies by End
s £ (R P Transition Oplmn)
| K vy e (See Note 4,
Standard Post (Typ)—> 71} : | t : | : : | :
b it e
i H {

5

Post Spacing | Sp. @ I'-6%

45p. @ 3-1%"

TL-3 Apprh. Trans. &

TL-3 APPROACH TRANSITION
INSTALLED ELEVATION

Parallel Guardrail (Offset Parallel to Traffic Lane)

,Taper to Guardrail Offset Per the Plans

| (If Required) (1:15 Max.] (See Note 3)

—C Flush Shoulder (Shown)

{For Curb Connection

Begin/End Guardrail Sta L E
28-1%
\‘ Edge of 2" Misc.
‘Asphalt Pavt.
Rigid Barrier B c N T
Standard Offset Block (Typ)
7 Y Post (Typ.) (See Note 6)
=y %
i g
T g K
11 | I
=
Rigid Barrier B =Rigld Backier N Alignment:€urb \ Pace of 94" Curb Transition
End Transition i i - X
| I, Trasition (See Hote 7) ~ o Nete &1 I TFlush Shoulder Option Shown, See Note 4]
J N curs Lip

4 = g

NOTES:
. INSTALLATION: Construct the Approach Transition segment where indicated in the

plans, For example Layouts showing the Approach Transition's fit among other
guardrail segments, see Sheet 1

For existing bridge connection options, see Indexes 536-002, 521-404, and 521-405.

N

SECTION VIEWS & DETAILS: For cross sections and details, including the barrier
mounting hardware, curb transition, adjacent grading, and installation dimensions,
see Sheet 17.

w

GUARDRAIL TAPER: The connecting guardrail may require a different lateral offset if
shown in the plans. At the location shown herein, taper the guardrail to the
connecting guardrail offset. If the adjacent guardrail segment has the same offset
as the Approach Transition segment, then no taper is required.

£

TL-3 APPROACH TRANSITION
INSTALLED PLAN

4. END TRANSITION OF CURB OPTIONS: The Plan and Elevation views depict an example
Curb Transition to Flush Shoulder from Section D-D to E-E, but this transition may
require a different shape depending on the End Transition option shown in the plans
(Either a 'Shoulder Gutter Option, ‘Raised Curb Option, or ‘Flush Shoulder Option').
See Sheet 14 for additional curb options and Sheet 17 for curb shape details

Ld

RIGID BARRIER END TRANSITION: Taper the Rigid Barrier toe as shown. See
Concrete Barrier, Index 521-001, and Traffic Railing, Indexes 521-422 and 521-428,
for details.

6. OFFSET BLOCKS: For Thrie-Beam post locations within the Length of Approach

Options, See Note 4) \

—] Direction of Traffic

N

OFFSET: The required offset difference between the Face of Guardrail and Rigid
Barrier Shoulder Line is considered negligible and may not be shown in the guardrail
offset callouts in the plans. A consistent guardrail offset deviation of up to 4 inches
outside of the Rigid Barrier Shoulder Line is permitted over the length 'LA.

.4

GENERAL GUARDRAIL: General Guardrail typically includes Panels and Post Spacing as
shown on Sheet 2, including parallel and tapered segments. Approach Terminals,
Low-Speed Guardrail, or Reduced Post Spacing Guardrail segments may be

substituted for the General Guardrail shown herein if indicated in the plans

Transition segment, use the Timber Offset Blocks with 1'-6" height shown on Sheet 5.

For the midspan of the Thrie-Beam Transition Panel and for all other W-Beam
locations shown herein, use the W-Beam Offset Blocks with 1'-2* height

APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - GENERAL, TL-3

LAST
REVISION
11/01/19

DESCRIPTION:

REVISION

FDOT\)

FY 2020-21
STANDARD PLANS
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TL-3 Apprh,
Trans. &
Begin/End

Guardrail Sta. 2

74

'LA' Length of Approach Transition = 30'-7%" (TL-3)
(See Note 3)

Parallel Guardrail

Tapering Guardrail (1:15 Max.) Parallel Guardrail

28-1%"
Additional Offset
Block (Typ.) s
Edge of 2" Misc. (If Applicable) g

Asphalt Pavt

10" (Min,)

Curb Taper
(Linear)

Edge of 2 Misc.

(See Sheet 6, "Ad jacent
to Shoulder Gutter”)

Asphalt Pav. ~

B ¢

Back of Curb :
] R T S SN <. [ U VI = S S SRS S — = .
e L Shidr. Gutter By 3
o 211
L\ Rigid curb Lip Face of Guardrail Rigid Barrier / o = L
q Barrier A\ Shidr. Line il o
Curb Taper .
A D m\ Curb Lip
— — F (Front of
e Shidr. Gutter)
Alignment Curb Curb Transition Shoulder Gutter
18-1%" 9-4%"

TL-3 Apprh.
Trans, &
/End

Begin,
Guardrail Sta =

TL-3 APPROACH TRANSITION
WITH 'SHOULDER GUTTER'
CONNECTION - PLAN VIEW

'LA' Length of Approach Transition = 30'-7%" (TL-3)

(See Note 3)

Direction of Traff

Parallel Guardrail Tapering Guardrail (1:15 Max.) Parallel Guardrail
Sy 28-1%" (See Sheet 6, "Adjacent to Curb")
/i
. Edge of 2 Misc
Edge of 2" Misc
L Asphalt Pavt. - Asphalt Pavt. X L
B - = I D
| Back of Curb % Curb Taper
- bt B R [/ wrear) [
i Ll & 1 —1
o o Vi 5
L\ Rigid Curb Lip Face of Guardrail 7 Back of Curb 2 L
q Barrier N\ =
Curb Lip /
(Front of
D G Type F Curb)
| |
Alignment_Curb Curb Transition Type F Curb
18-1%" 4 9-4%
TL-3 APPROACH TRANSITION ——lDirection of Traffic
NOTES: WITH 'TYPE F CURB'
CONNECTION - PLAN VIEW
1. GENERAL: See the applicable notes and details on Sheet 13.
2. SECTION VIEWS & DETAILS: For cross sections and details,
including the barrier mounting hardware, curb transition,
ad jacent grading, and installation dimensions, see Sheet 17.
3. ELEVATION VIEW: For post and panel installation details
within ‘LA, see the efevation view on Sheet 3. The curb
details will differ depending on curb option required APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - GENERAL, TL-3
CURB CONNECTIONS
=[ DESCRIPTION:
revision [3 _— FY 2020-21 woex | sweer
2 (5 GUARDRAIL
11/01/19 (3 — STANDARD PLANS 536-001| 14 of 24
£3
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TL-2 Apprh. Trans.

& Begin/End Begin/End Rigid

Guardrail Sta. | Barrier Sta. ection of Traffic
@ Splice \: ‘LA Length of Approach Transition = 2I'-3Y" (TL-2)
Rectangular Washer
(Over Panel Face) ) Low-Speed
(Typ.) (12 Reqd.) %" Thrie-Beam _ 6'-3" Thrie-Beam Transition Panel " W-Beam Panel (Nested) Guardrail
Rigid Barrier ) 10 Gauge) 10 Gauge, 12 Gauge) Or Approach
(Single-slope  Thric-Geam f i b o) ¢ < Terminal Askembly
h e rmi ” 1 er the Plans,
Shapeshona) Connector Th| 2-6% ¢ Button-Head Bolts )
L~ (Post Mount) (Typ.)
L . e
. = = = SR £S = 3 ==
= — — Constant Slope
W-Beam (Varies by End
uil Offset Block Trans. Option) |~ End Trans
HES I curbTop t (See Note 4) of Curb
= Lf/,'-exmv LG Splice Holes P o
Hex-Head Bolts & WO x 2
(Typ.) (5 Reqd.) Button-Head * Curb Lip and/or
(See Sheet 17) Bolts (Typ.) + Finish Grade Elevation

: 1

1

Standard Post (Typ)é“:“
i

L

Post Spacing |

35p. @ 3-14"

(Varies by End
Transition Option)
(See Note 4)

25p.@6-3

TL-2 Apprh. Trans.
& Begin/End
Guardrail Sta. i

TL-2 APPROACH TRANSITION
INSTALLED ELEVATION

Parallel Guardrail (Offset Parallel to Traffic Lane)

Taper to Guardrail Offset Per the Plans

18-9"

(If Required) (1:10 Max.) (See Note 3)

NOTES:

INSTALLATION: Construct the Approach Transition segment
where indicated in the plans. For example Layouts
showing the Approach Transition's fit among other
guardrail segments, see Sheet 19.

For existing bridge connection options, see Indexes
536-002, 521-404, and 521-405.

N

SECTION VIEWS & DETAILS: For cross sections and
details, including the barrier mounting hardware, curb
transition, adjacent grading, and installation dimensions,
see Sheet 17.

w

GUARDRAIL TAPER: The connecting guardrail may require
a different lateral offset if shown in the plans. At the
location indicated herein, taper the guardrail to the
connecting guardrail offset. If the adjacent guardrail
segment has the same offset as the Approach Transition
segment, then no taper is required.

=

END TRANSITION OF CURB OPTIONS: The Plan and
Elevation views depict an example Curb Transition to
Flush Shoulder from Section D-D to E-E, but this
transition may require a different shape depending on the
End Transition option shown in the plans (Either a
*Shoulder Gutter Optiori, ‘Raised Curb Option', or ‘Flush
Shoulder Option'). See Sheet 16 for additional curb
options and Sheet 17 for curb shape details.

v

RIGID BARRIER END TRANSITION: Taper the Rigid Barrier
toe as shown. See Concrete Barrier, Index 521-001, and
Traffic Railing, Indexes 521-422 and 521-428, for details.

o

OFFSET: The required offset difference between the Face
of Guardrail and Rigid Barrier Shoulder Line is
considered negligible and may not be shown in the
gquardraif offset calfouts in the plans. A consistent
guardrail offset deviation of up to 4 inches outside of
the Rigid Barrier Shoulder Line is permitted over the

Jength 'LA.

~

GENERAL GUARDRAIL: General Guardrail typically includes
Panels and Post Spacing as shown on Sheet 2, including
parallel and tapered segments. Approach Terminals,

Edge of 7 Hisc Low-Speed Guardrail, or Reduced Post Spacing Guardrail
phal avt. . — s stitut, t g E
[T — N\ ) PRI i Shown herein if indicated in the glans. o o
Rigid Barrier
e S Back of Standard
CT HH A Curb ~ Post (Typ.) [:]
L1 I [ L1 | 1 ==
= == I C —
- 1Y S NS ) 9-4%" Curb Transition T
(Riaid Barrier Rigid Barrier Alignment Curb Section = ET Sheuier Gution Shown Ses e Flush Shoulder (Shonn)
L (See Note 5) {See Note 6) Options, See Note 4) e,
—N— N Curb Lip T
A B
Al 2 & L
——"1 Direction of Traffic
TL-2 APPROACH TRANSITION
INSTALLED PLAN
APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - LOW-SPEED, TL-2
<[ DESCRIPTION:
RELV/:;YDN S FDDKTRQ FY 2020-21 GUARDRAIL INDEX SHEET
11/01/19 é ——— STANDARD PLANS : 536-001| 15 of 24
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10/20/2019

‘LA’ Length of Approach Transition = 21'-3%" (TL-2)

TL-2 Approach
Trans. &
Begin/End

(See Note 3)

Parallel Guardrail

Tapering Guar

drail (1:10 Max.) Parallel Guardrail

Guardrail Sta 1

74"

1 7

| Back of curb

]
B
|

18'-9"
Additional Offset
0t

ck (Typ.)
(If Applicabie)

B Wy B

Edge of 2* Misc
Asphalt Pavt

Curb Taper

0 Min)

(See Sheel 6, "Adjacent
to Shoulder Gutter”)
Edge of 2" Misc

Asphall Pavt. ~ -

B &4
&

Back of
Shidr. Gutter /

Curb Lip \ Face of Guardrail d

- s
1l =~
 rigid
1 Barrier
L
—

hidr. Line / 4

Rigid Barrier
S

Curb Taper
D (Linear)
| F

|

Alignment Curb

Curb Transition

Curb Lip
(Front of
Shidr. Gutter)

Shoulder Gutter

8- 9%

9-a

TL-2 APPROACH TRANSITION ~—\Directlon of Traffic
WITH 'SHOULDER GUTTER'
CONNECTION - PLAN VIEW
TL-2 Approach
Trans. & 'LA' Length of Approach Transition = 21'-3%" (TL-2)
Begin/End -
Guardrail Sta. 1 (See Note 3) |
Parallel Guardrail Tapering Guardrail (1:10 Max.) Parallel Guardrail
7y 18'-9 (See Sheet 6, "Ad jacent to Curb”)
4
. Edge of 2" Misc
Edge of 2" Misc. +
2 gAsuha“ P;vr \ 1 Asphalt Pavt. EY L
By Back of Curb b a i - %
L] o] Back ofcur \ Curb Taper ; % H H
T N
T 114.R A AR /" (Linear; A B il _ i ]
:R:g:d Curb Lip Face of Guardrail / Back of Curb /
g Barrier N\
Curb Lip /
(Front of
B D G Type F Curb)
— —]
Alignment Curb Curb Transition Type F Curb
8- 9% g-4%"
TL-2 APPROACH TRANSITION —Direction of Traffic
NOTES: WITH 'TYPE F CURB'
CONNECTION - PLAN VIEW
1. GENERAL: See the applicable notes and details on Sheet 15.
2. SECTION VIEWS & DETAILS: For cross sections and details,
including the barrier mounting hardware, curb transition,
adjacent grading, and installation dimensions, see Sheet 17
3. ELEVATION VIEW: For post and panel installation details
within ‘LA, see the elevation view on The curb
details will differ depending on eurb option required. APPROACH TRANSITION CONNECTION
TO RIGID BARRIER - LOW-SPEED, TL-2
CURB CONNECTIONS
2| DESCRIPTION:
aevision |2 FY 2020-21 sweer
4 FDO‘I‘(s GUARDRAIL
1/01/19 |3 — STANDARD PLANS 536-001| 16 of 24
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a 4
2 a4 E
%' 0 Bolt %'x2/%" Post Bolt
Holes Slot (Typ.) (2 Reqd.)
(2 Reqd.) -

g 2 « 2%5"x134" Splice
™ %" 0 Bolt Hole g5 gorateq 500
<|®  (Typ)(7 Reqd)  (Typ) (12 Reqd.)
S|s  ELEVATION
2-6"
L"F}
10 Gauge Steel d
PLAN

THRIE-BEAM TERMINAL
CONNECTOR DETAIL

Rigid Barrier
(Single-Slope

¢ Thrie- Traffic Railing
Beam Shown, Concrete
Panel Barrier Similar)

Curb
Shoulder  Lip Top of Curb (Typ.)

(1:10 Max.)

Back of Curb (Typ.)
Align with Base
of Concrete
Rigid Barrier
SECTION B-B
BEGIN ALIGNMENT CURB
(Mate to Rigid Barrier)

Alignment Curb

€ W-Beam
Pane!

\

curb
Shoulder ~ Lip
(1:10 Max.)

\ 2" Misc
lattened Asphalt Pavt
Alignment Curb (1:10 Max.)

{Terminating
Section)

SECTION E-E
END TRANSITION
FLUSH SHOULDER OPTION

¢ Terminal Connector
& 13" 8 Bolt Hole

€% 0 x 16" Rigid Barrier
Hex-Head Bolts (Single-Slope

& 1" 0 Holes Traffic Railing

Sp. @ 31%," Shown, Concrete

(See General Barrier Similar)
Note 5) Back Plate

{5:Reqd:) (21x12'%")

¢ Thrie-Beam
Terminal
Connector

Filler Plate
(8°x8°X1%")
(Omit for
Barriers
with a Flat
Back Face)

SECTION A-A
RIGID BARRIER TERMINAL

sing!
CONNECTOR MOUNT

F-Shape Barrier

Bolt Holes
@ 3'%¢"
)
N

i
N 2
= B
o I & =1
/] : il Y|
1" 0 Bolt \ 2 |& |\ 1%
Hole ’”"-’ﬂ o | %" Steel
el FILLER PLATE
BACK PLATE
Match Slope of -
Adjoining Traffic &' R =% (Typ)
Railing Face ~ [~1,// (Top Corners)

r— 41

[\~ Concrete
(See Note 4)

lope Bar

ALIGNMENT CURB
SECTION

2-6"
¢ Thrie- ¢ W-Beam
Beam Panel
Panel b orfset Block offset
by (1'-6" Height Block Block (Typ.)
Curb = for General, TL-3 curb
Shoulder  Lip - Approach Trans., Shoulder ~ Lip
(1510 Max.) \ b Shown Dashed) ~ (1:10 Max.) \
A M AN
7 \ 2 mise. | \ 2 misc
2% Asphalt Pavt. Asphalt Pavt
Alignment Curb (1:10 Max.) Alignment Curb (1:10 Max.)
SECTION C-C SECTION D-D
ALIGNMENT CURB BEGIN TRANSITION
(Intermediate) (End Alignment Curb)

3-0"

¢ W-Beam
At ]~ Additional
- Offset
curb R Block
Shoulder  Lip il
: ; Shidr.
{129 Meg) \ \ ] I/Lme {— 2" misc.
| Asphalt Pavt.

" (110 Max.)
_1 1" (Single-Slope)
2% (F-Shape)

Shoulder Gutter

SECTION F-F
END TRANSITION
SHOULDER GUTTER OPTION

Shoulder
(1:10 Max.)

Alignment Curb

Begin Transition
(Section D-D)

End Face

FLUSH SHOULDER OPTION

End Transition
(Section E-E)

Alignment Curb

Begin Transition
(Section D-D)

Shoulder Gutter
Cross Section

End Transition
(Section F-F)

Alignment Curb

Begin Transition
(Section D-D)

w2 for
6" F-Shape
¢ W-Beam Barrier
Panel ~ Raised Curb
curb j: RAISED CURB OPTION crosziserdion,,
tip~, T |l >om il
(1 Gsphalt pavt (Section ey
(1:10 Max.)
3Y (Single-Slope) CURB TRANSITION ISOMETRIC VIEWS
Raised Curb

(Type F Shown) 5" (F-Shape)

SECTION G-G
END TRANSITION
RAISED CURB OPTION

CURB TYPICAL SECTIONS

NOTES:
1. PLAN AND ELEVATION VIEWS: Work with Sheets 13 thru 16.

2. END TRANSITION OF CURB OPTION: Install one of the three End Transition types shown
per Section E-E as indicated by the plans.

w

GRADING BEHIND POSTS: Place Slope Break a Min. 2-0” behind the post, per Sheet 6.

IS

MATERJALS & CONSTRUCTION: Construct the concrete Aligning Curb and Curb transition
in accordance with Specification 520. Use steel Plates and Thrie-Beam Terminal
Connectors in accordance with Specification 967.

APPROACH TRANSITION CONNECTION - DETAILS

LAST DESCRIPTION:
REVISION

11/01/19

REVISION

FY 2020-21

@ STANDARD PLANS

GUARDRAIL
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Approach Trans. &
Begin/End Doudle | -~
Faced Guardrail Sta. ~_}

¢ Splice

Begin/End Rigid
Barrier Sta.

‘LA’ Length of Approach Transition = 30'-7%"

25'-0" Thrie-Beam Panel (12 Gauge)

¢ Splice Holes
& %0 x 1y

6'-3"

12'-6" Thrie-Beam Panel (Approach Side Only)

* Thrie-Beam Transition ,

Double Faced

12'-6" W-Beam Panel (Nested) General Guardrail

Button-Head

¢ Hex-Head Bolts

Trimmed Std. 7y

(12 Gauge) (Nested with 25'-0" Panel)

1%

(10 Gauge)} (12 Gauge) Or End Treatment

y (Per the Plans)

Bolts (Typ) ~{ || (garrier Mount) (Typ) ~ 0ffset Block =24 - Hex-Head Boits vi-geam

(Post Mount) (Typ.) 0ffset Block
L Thrie-Beam —
1 Terminal
Connector
2 Misc
/ Asphalt Pavt.

< = TR SO 2 A R ) R R R ) i R A | S iR - S | B

&, %0 x 15 k Rigid Barrier arrier End Trans

Hex-Head Bolts (Median (Tapered Toe)

(Typ.) (5 Reqd.)
(See Note 2)

Barrier Shown,
Traffic Railing
Similar)

Standard Post (Typ)-S ¢

Post Spacing

5 Sp. @ 1'-6%"

45p. @31y

25p. @ 6-3"

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED ELEVATION

Guardrail Offset Parallel to Traffic Lane = 27'-6Y"

Taper to Guardrail Offset Per the Plans
25 (If Required) (1:15 Max.) (See Note 1)
Rigid Barrier Trimmed Std. Standard Offset o S Edge of 2" Misc. Face of —] Direction of Traffic
(Median Barrier Shown Offset r Post (Typ.) ( Block (Typ.) S Asphalt Pavt. Guardrail
Traffic Railing Similar) Block (Typ.) —~ G
P A : \\ : / : ) -~
L — Y
= = e oI v co =3
\ Edge of 2 misc. Face of 2 Misps
Direction of Traffic Asphalt Pavt. Guardrail Asphalt
Concrete
NOTES:

1. INSTALLATION: Construct the Approach

Transition segment where indicated in the

plans. The required offset of the
connecting adjacent guardrail is shown in
the plans

The Layout given on Sheet 20 provides a
basic_scheme for connections to adjacent
guardrail, where a taper to a differing
guardrail offset may be required. If the
ad jacent guardrail has the same offset
as'the Approach Transition segment, then
no taper Is require

~

. THRIE-BEAM TERMINAL CONNECTOR: See
Sheet 17 for Details. The installed bolt's
threaded portion is not permitted to
extend beyond %" from the face of the
nut; trim the threaded portion as needed
and galvanize in accordance with
Specification 562.

w

GENERAL GUARDRAIL: General Guardrail
typically includes Panels and Post
Spacing as shown on Sheet 2, including
parallel and tapered segments. End
Treatments or Reduced Post Spacing
Guardrail segments may be substituted
for the General Guardrail shown herein if

[/
Holos ;
5 S 5 B
N S I B
1%
TYPE F-F TYPE G-G
SECTION SECTION

——=TRIMMED STD. OFFSET BLOCKS —/——

TIMBER POST ALIGNMENT WIDTH

TL-3 DOUBLE FACED APPROACH TRANSITION
INSTALLED PLAN

Fﬁ
w
TYPE F-F TYPE G-G
SECTION SECTION

Type 6-G Trimmed

Std. Offset Block (Typ.)
(Use Timber Post or
Steel Post Alignment
Width as Reqd.)

Type F-F Trimmed
Std. Offset Block (Typ.)

[

26" (Timber Posts)
or 24" (Steel Posts)
Button-Head Bolts

€% 0 x 24
Button-Head Bolts

Thrie-Beam Thrie-Beam
Panel Nested anel Nested

(Trailing Thrie-Beam  (Trailing Thrie-Beam
Side) Panel ide) Panel
(Approach (Approach
Side) Side)
Median Rigid Median Rigid Barrier End
Barrier Barrier

Transition (Typ.)
(Each Face)

SECTION F-F SECTION G-G

——TRIMMED STD. OFFSET BLOCKS —/——

STEEL POST ALIGNMENT WIDTH

indlcated in the pians. APPROACH TRANSITION CONNECTION TO
RIGID BARRIER WITH DOUBLE FACED GUARDRAIL
LAST 2| DESCRIPTION: FY 2020-21 INDEX SHEET:
REVISION |&
11/01/19 g @ STANDARD PLANS GUARDEATL 536-001| 18 of 24
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—| Direction of Traffic

Edge of Traffic Lane

Begin/End Rigid
Barrier Sta.

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

__— Direction of Traffic [~
(2-Way, No Median)

(With Median)

in/End

Be
Guardrail Sta. \

'LE' Length of End Treatment

-

Shoulder Line

l_ (See Note 2)
———————————— ———— Linear T,
]

FHHHBE B B 8§ § T aper. Face of Guardrail -
¥ ] ] ] ] ] ] ] ] ] ] ] ] ]
Approach Trans. Begin/End Taper Segment Approach
& Begin/End Taper Sta. {I7 Applicable] Begin/End Terminal
Guardrail Sta. 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)

Begin/End Rigid

_—] Direction of Traffic

Begin/End Double
Faced Guardrail Sta.

Begin/End

Barrier Sta. Taper Sta.
NG Std. Guardrail Trans
Rigid Barrier ‘LA Length of Approach Transition z Crossover Segment Per the Plans To Crash Cushion
1 shoulder Line ~ [ Shoutder Line ~, (r An,;/.rameJ
I T ee T 8 V. f 1§ Natih Lo
3 Ba’:h;i’ j Flared End Unit B il ] [ 7 Linear Taper Face of Guardrail End Treatment
23 (See Note 6) "lﬂ o i 7§ T foption 1)~y
S Blope Apprh. Trans pealiene. Face of Guardrail = B H ¥ 7 —
= (ee & Beain/End R HHHH HHHE
Note 8) Doulils caced End Double Faced T

Guardrail Sta.
Panels Reqd. ‘LD* Length of Double Faced Gu

e

vardrail Panels

!

Median
Rigid Begin/End Begin/End Double
P N Taper Sta. Faced Guardrail Sta.
: = Taper Segment ‘LE Length of End Treatment
Shouider Line (Double Faced)
Direction of Traffic [~
TYPE B APPROACH TO RIGID BARRIER - PLAN VIEW
CROSSOVER GUARDRAIL FOR MEDIAN SHOULDERS ONLY # d";a‘f“t L'”i ' E Eiﬁki EE!
0d Treatmen
DUAL BRIDGE APPROACH CONFIGURATION (Option 2) — " T
n . n . . 'ouble Face
(Mirror Horiz. and Vert. for Opposite Direction) Approach Terminal
Face of
W-Beam NOTES:
ridge . \] ‘Panef &

Abutment FO o 30 %' 8 Button- 1. INSTALLATION: The Plan Views shown are schematic only, showing example geometry for connecting 6. LENGTH OF DOUBLE FACED GUARDRAIL PANELS, 'LD' (FOR TYPE B APPROACH): Terminate the Double
Slope (Berm)| 1 Head Bolt quardrail segments including taper locations and Double Faced Guardrail requirements as applicable. Faced Guardrail panels as shown (based upon the 30° line measured from the hazard on the opposite
Break A Work this Sheet with the plans, where stationing and offsets for Begin/End Guardrail, Begin/End Rigid side of the median). Extend the panel segment longer than the dimension ‘LD’ as needed for the

[ Median Barrier, and Begin/End Taper are specified. For existing bridge layouts, see index 536-002, 521-404, Panel's end Bolt Siot to align with a post Bolt hole.
and 521-405
SES Install a Flared End Unit where shown, as defined on Sheet 9.
Std. Post & J \zu Mise. Asphialt 2. GENERAL (OR LOW-SPEED) GUARDRAIL SEGMENT: Construct this segment if shown in the plans. For the
O est dlock Favts 1120 Max) case where this segment's offset differs from the Approach Transition offset, linearly taper the 7. END TREATMENT OPTIONS (FOR TYPE B & C APPROACH): For Double Faced applications, use either a
guardrail between the Begin/End Taper Stations and offsets as specified in the plans. Double Faced Approach Terminal Assembly per Sheet 8 or a Crash Cushion per Index 544-001. For
either Option, meet the 1:10 adjacent grading requirements for Approach Terminals as shown on Sheet
For the shortest length case of a direct connection between the End Treatment and the Approach 8.
SECTION H-H Transition, this segment may be omitted as shown in the plans.
BRIDGE ABUTMENT 8. SLOPE GUARD: Where indicated in the plans, install a Guardrail segment between bridge approaches
SLOPE GUARD 3. LENGTH OF APPROACH TRANSITION ‘LA Install the applicable Approach Transition as shown per and offset from the bridge abutment's 5/0!70 Break as shown. Install posts at the end bolt slots of the
Ban Brid Sheets 13 thru 16, where called for in the plans. panel system. Use post spacing of either 3-1)" or 6-3', as needed to correctly fit system between
(Between Bridges) barriers. The system may also be lengthened to fit by installing two Rounded End Units as defined on
4. LENGTH OF END TREATMENT 'LE': Install the Approach Terminal End Treatment as shown per Sheet 7 Sheet 9.
or 8, where called for in the plans. Use the corresponding APL drawings for construction details
5. CROSSOVER GUARDRAIL (FOR TYPE B APPROACH): Install the Crossover Segment tapering linearly from LAYOUT TO RIGID BARRIER
the Begin Taper Sta. and offset to the End Taper Sta. and offset as specified in the plans. APPROACH ENDS
=[ DESCRIPTION:
RE;‘"?:‘[JN S FY 2020-21 INDEX SHEET
5 FDOT{S GUARDRAIL
11/01/19 |3 —==— " STANDARD PLANS 536-001| 19 of 24
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Edge of Traffic Lane \_

Begin/End Rigid

Barrier Sta.
Rigid Barrier \l ‘LA Length of Approach Transition

—] Direction of Traffic

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

Begin/End Double
Faced Guardrail Sta.

Std. Guardrail Trans.
Crash Cushion

Rigid

Barrier Face of Guardrail

HEHHHE A H H H

Shoulder Line \

(If Applicable)
(See Index 544-001)

== Linear Taper —
near Taper
=

i i B B

f

i B

A HHF HAHARER cC |

Begin/End ¢ Face of Guardrail [z Line |
R, TER Taper Sta. Taper Segment End Treatment N
& gegwmd 717 Applicable) ~ ffgg;/ES?g (Option 1) =" Begin/Eng Double
Double Faced Direction of Traffic [~ 2 Fechd Guar el St
Guardrail Sta. Typical Section ‘LE' Length of End Treatment
7If Applicabie] (Double Faced) Double
(See Sheet Sll | Approach
Terminal
NOTES: TYPE C APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL Mateh Line B I =
PLAN VIEW - MEDIAN SHOULDERS ONLY ndiFeoatment i
1 SRE i ARplLc abI NateR, o Sheehig; (Mirror Horiz. and Vert. for Opposite Direction) .
LAYOUT TO RIGID BARRIER -
APPROACH ENDS WITH
DOUBLE FACED GUARDRAIL
Trailing Trans. Direction of Traffic [~
Direction of Traffic — & Begin/End
Eligeuh Tadbtic dane Rigid Barrier Guardrail Sta
L \ (Single-Slope
B Shape Shown) 6'-3" Thrie-Beam Transition Panel General Guardrail

Bartier
i Taper Segment
Trailing Trans. Begin/End 2 g

Begin/End

Begin/End Rigid

Barrier Sta. Gliardrall St g
Rigid Barrier o General (or Low-Speed) Guardrail Segment Per the Plans (If Required) LT

[ Trailing Trailing

Con Shoulder Line ~ Anchorage
— " R B | B T 'M“_"_"‘"_FJE of Guardrail |

Rigid ] ] ] ] ] T

2. Begin/End Trailing Anchorage

& Begin/End Taper Sta. (I Applicable)
Guardrail Sta.

(Flared End Unit Shown,
Taper 3, 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)

NOTES:

. See the applicable Notes on Sheet 19

ek

Sheet 9, where called for in the plans

AW

and Traffic Railing, Indexes 521-422 and 521-423, for details.

LENGTH OF TRAILING ANCHORAGE, 'LT": Install the Trailing Anchorage as shown on

THRIE-BEAM TERMINAL CONNECTOR: Install connector and bolts as shown on Sheet 17.
RIGID BARRIER SINGLE SLOPE END FACE: See Concrete Barrier Wall, Index 521-001,

Thrie-Beam
Terminal

7
Connector j

=
W-Beam
Edge of Offset Block Einish
Rigid / Grade
: Barrier
—— — — ol — — — T,
%@ x 15" L@ Splice Holes | 2" Misc. 9
Hex-Head Bolts &% x 1! Asphalt
(5 Reqd.) (Typ.) Button-Head |+ Concrete i
(See Note 3) Bolts (Typ.) ' | ! i
s
T i ’
Standard Post (Typ.)— 7| ! o
i i
L1 o
. |
| 6.5 i

TRAILING END TRANSITION CONNECTION
TO RIGID BARRIER - INSTALLED ELEVATION

LAYOUT TO RIGID BARRIER -

TRAILING ENDS

LAST
REVISION

11/01/19
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12-5%"

1% 5-11% 6-3" 1%
i P
2'x"Y" Splice Rect. Slot (Typ.) ,T e"xYig" Splice Bolt Hole (Typ.) ¢ Splice Bolt 5 ¢ Splice Bolt 1" 1%, 1%
Holes and Slots & Holes and Slots — H 1 Steel Plate
5 a ') o = i s &
R < = ¢ Panel & 5 ¢ Panel & _d]_l_ dE
C6x8.2 Steel Channel A 2'x1Y¢" Post Bolt Rect. Slot (Typ.) 1% Fost:slats A== = HOSESI0S 17 = 5
< s ol e
PANEL ELEVATION _—] Direction of Traffic Face Roadway — | E i T
Sl 2'x"%¢" Splice
% Standard Post (Typ.) i T —— ; 3 K Rect. Siot (Typ.)
Panel Y Space (Typ) (At General 6'-3" 5p.) %' 0 Button- Panel Panel e Y Splice 2x1%g" Post Bolt
\ Head Bolt (Typ.) / / Bolt Hole (Typ.) Rect. Slot (Typ.)
L , Laf =
1 J : '( J I 9 SECTION A-A SPLICE PLATE
L %0 x2 (Panel Typical) ELEVATION
Splice Plate (Typ.) Hex-Head Bolt
(Back Face Of Panel) (Typ.) (4 Reqd. Ly
(Between Panel & Post) Per Splice)
INSTALLED ELEVATION
CHANNEL SECTION RUB RAIL
¢ Splice 3 ¢ Splice 3
o Bolt Holes IS Bolt Holes =
13-1 S — S _
. s " ¢ Panel & = ¢ Panel & R
6-3" 6-3 2
Post Slots ) Post Slots
| N ¥ . ®
10 Gauge Steel Plate F'x1%" Splice Bolt Hole (Typ.) : o
) = \é ! —_ Face Roadway — |
= ] 3 ™\~ 10 Gauge
R : o 10 Gauge
%x24 Post Bolt Hole (Typ.) 2 RA Steel Plate sahiere
3 See Detail "A" I-i /i'x2Y5" Post Bolt Hole (Typ.
D =1
e s Ra SECTION B-B SECTION C-C
leeve Section .
B PANEL ELEVATION (Panel Sleeve End) (Panel Typical)
%#I—\* ] ]
See Detail ! PANEL PLAN

Standard Post (Typ.)

(At General 6'-3" Sp.) W

%' 0 Button-
Head Bolt (Typ.)

—1] Direction of Traffic

R 10 Gauge 10 Gauge
3 Steel Plate Steel Plate
Typ.)

INSTALLED ELEVATION

End Rub Rail
(See Note 4)

Rub Rail Standard Post (Typ.)
of &
— il i — ﬁ

[ Panel H [ Panel
I o & L
FEs by
utton wead boi
utton-Head Bo
{LyediZ.Beac; DETAIL "A" DETAIL "B"
(Sleeve Transition Elevation) (Sleeve Transition Plan)
BENT-PLATE PANEL RUB RAIL
NOTES:

)

Approach Terminal

FIT"TLH

GENERAL: Install Rub Rail where called for in the plans. Position as shown on Sheet 6 unless otherwise shown in the
plans. Install the backs of Rub Rail panels flush against Standard Posts. Either of the Channel Section or Bent-Plate
Panel Rub Rail options may be used (consistent type per project). Where Double Sided Rub Rail is called for, thread the
Button-Head Boll through the Post Bolt Hole(s) and the panels on either side, and tighten the nut against the face of the

panel farthest from adjacent traffic lanes. Trim the bolt's threaded portion in accordance with Note 4 on Sheet 5
e Face of Guardrail 2. MOUNTING HEIGHT: Mount to the Standard Post's Rub Rail Bolt Hole as defined on Sheet 5
General Guardrail Length of End Treatment 'LE' 3. MATERIALS: Use steel components in accordance with Specification 967.
Direction of Traff: 4. END RUB RAIL: For Single Sided Rub Rail, terminate the run of Rub Rail by bending the panel behind the post and
=" Diréction of Traffic ., securing in place (as shown). For Double Sided Rub Rail, terminate the runs of Rub Rail on their respective front face of
RUB RAIL TERMINATION - SCHEMATIC PLAN VIEW the post and secure with the typical Button-Head bolt.
=[ DESCRIPTION:
RE;‘:;;ON S FY 2020-21 INDEX SHEET
2 FDDT(S GUARDRAIL
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General Pipe Rail

6'-3" Pipe Rail End Segment

See “Mount
Section Detail”

2° NPS Pipe Rail

See “Mount
Elev. Detail"

(Post Bolt Space)

i \_— € Post Bolt of
Smooth Pipe Bend " Terminal Post
(R=4" Win.) |

Face of
Guardrail o+

k.

(Typ.)

: Offset

Block
|- steel
| Post

A
\

GENERAL PIPE
RAIL SECTION

\ W-Beam Panel

(Thrie-Beam
Panel Similar)

Mount Bracket

Steel Post

€ %0 x 3y

Hex-Head Bolts j
End Fixture

\ %0x7

Hex-Head

|
|

PIPE RAIL INSTALLED ELEVATION
(End Segment Shown)

Steel Post

| |X[_ (Timber post
Shown, Steel
Post Similar)

Timber Post

%0 x 3y

2" NPS Pipe Rail Hex-Head Bolts

End Fixture

Face of

Guardrail

)

Mount Bracket

Steel Post

PIPE RAIL INSTALLED PLAN
END AT TIMBER POST OPTION

Steel Post

2" NPS Pipe Rail

End Fixture

Face of

Guardrail

)

PIPE RAIL INSTALLED PLAN
END AT STEEL POST OPTION

¥ Galvanized

¢ Steel Plate
Steel Plate e & 17" NPS

'/ Begin/End Pipe Rail Sta.

Bolt

| — Terminal Post

t

G Post & %0 x 7"
/ Hex-Head Bolt

¢Hox2
_/ Hex-Head Bolt

¢ %' 0 x 2" Hex-Head
Bolt & 3" 0 Bolt Holes

Hex-Head Bolt &
%' 0 Bolt Holes

2" NPS
Pipe Rail

Mount Bracket

Steel Post Flange

MOUNT SECTION DETAIL

%o x 3%

2' NPS
Pipe Rail

%0 x2

Mount Bracket

Steel Post Flange

MOUNT ELEVATION DETAIL
(Back View - Mirrored)

¢ Steel Plate &

¢ Pipe, ' @ x 3%

Hex-Head Bolt

Pipe Rail Gap

(%" Max.)
1% NPS Splice Pipe
(Inside of Pipe Rail)

2" NPS Pipe Rail

Mount Bracket

Steel Post

MOUNT ISOMETRIC
CUT-AWAY

NOTES:

1. GENERAL: Install General Pipe Rail
where indicated in the plans or when
existing sidewalks or shared use paths
are located less than 4'-0" from the
back of Steel Posts as shown on Sheet
6.

N

PIPE RAIL END SEGMENTS: Place End
Segments on both ends of General Pipe
Rail runs, with End Fixtures mounted
to Terminal Posts located outside of
Approach Terminal Assembly ('LE'),
Trailing Anchorage Assembly (‘LT"), and
Approach Transition ('LA') segments.

w

MATERIALS: Use steel brackets,
fixtures, and pipes in accordance with
Specification 967

a

RAIL SPLICES: Install Rail Splices to
join pieces of 2" 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

2" NPS

, g Splice &
l/ Splice Pipe
Pipe Rail

{ L

LRZA o ¢ 1%Nes. € sigel flote 5% 0 Bolt Hole @ %' 0 Hex-Head
% Galvanized &% 0 & 14 Nes MmN [R5 g Ex B0t Nt
Steel Plate ~ Bolt:Holes 1 wes ) o nPs D (Typ.) (See Note 4)
QB:I/;'Sole 1 = W v A %0%’1;“ I-?ale — telicairien)
Tn %" 0 Bolt
€ % 0 Bolt Hole e wote (Typ) —. <z RAIL SPLICE DETAIL
ELEVATION SECTION ELEVATION SECTION PLAN
———MOUNT BRACKET DETAIL 13
ol 2 NOZFIXTURE: DETAIL PEDESTRIAN SAFETY TREATMENT - PIPE RAIL
LasT || DESCAIPTION: FY 2020-21 INDEX SHEET
REVISION E FDOT
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Steel Section
(W6X8.5
or W6x9)

15 AL cwo 4 ¢ Base Plate & Structure
o o Boit Wom! ¥ General Edge Conflict (See Note 2) General
Hole [} Special Post Post
U € %' 0 Adhesive-  Steel Spacing 5-3" 6-3° . 6-3 Spacing
S Bonded Anchor Bolts Post N ;
%' 0 Boit ! (Typ.) (4 Reqd.) Ty L Steel Section
Hole (Typ.) 1 [ (See Note 3) i Steel Base Plate Edge of Concrete
(12 Reqd.) %' 0 Rub IS TR : N Structure
RZ"EEG“ _ ;“’;’ug{mf:"""“’ Option 1 1'-6%"| I-6%" option 2
{If Reqd.) = Adustiment Std. Post| Max. | Max. | Special Stl. Post
= ut (Typ.) %
i - Std. Post Additional Limit of Bolt
ofset Block(s) Hole Placement

%' 0 Bolt

Steel
" Section

;
Varies

& Offset
Block (Typ.)

Special
(Typ.)

Steel Post

(Typ.)

. o

. T

INSTALLED SECTION

Cover

(Option 2, Special Post)

Hole (Typ.) . T
(4 Reqd.) oo i
Post & ’ -
Bt o | ||| s
¢ Post & Bol! T
Piate {Sllgiflgis/e“)i’/are L N s
late
ISOMETRIC
VIEW ELEVATION
SPECIAL STEEL POST
NOTES:

1. INSTALLATION: When the construction of Guardrail at the required post spacing results in post(s) located atop

culverts,

Post. Install where shown in the plans and/or as-needed,

N

is not located entirely on the structure at

t 3' from the Edge of

inlets, pier footings, or similar concrete structures, a Special Steel Post may be substituted for a Standard
in accordance with Specification 536.

EDGE CONFLICT: When 2 required post location causes an Edge Conflict with the structure, where the Steel Base Plate
Concrete, the fongitudinal post location may be
altered by up to -6y (Quarter Span) from the original required spacing location to prevent the Edge Conflict With

the post location ad justed, use a Std. Post mounted in soil (Option 1) or a Special Steel Post with its Base Plate
mounted entirely on the structure (Option 2). Maintain the original required spacing locations upstream and downstream

of the structure.

Permitted Range
of Post Placement

(5ee Note 2)

* Y Span

Face of

Guardrail /

INSTALLED PLAN EXAMPLE
(Curb Inlet Top Type 2 Shown)

STRUCTURE MOUNTING

3. BASE PLATE MOUNT: Install Special Steel Posts as shown using steel Adhesive-Bonded Anchor Bolts in accordance with

Specification 5.

5. MATERIALS: Use steel base plates in accordance with Specification 536

SPECIAL STEEL POST FOR CONCRETE STRUCTURE MOUNT

Specification 536. Use ¥" Hex-Head Bolts for structures less than 9" deep as defined in the Specification.

4. PANEL MOUNT TO ADJUSTED POST: Punch additional %'x2y" Post Bolt Slot(s) in the W-Beam or Thrie-Beam Panel only where
needed to mount the panel to a post in an adjusted location. Meet the Panel Post Bolt Slots requirements of
36.

2 Misc. Asphalt Pavt
(If Applicable)

Concrete Foundation
(Square or Round) —;

Reduced-Length
Standard Post
(Timber Shown)

Finish
Grade:

¢ Post &
D‘Fvundauon
(Transverse &

Longitudinal)
(See Note 2)

N

e N Y SR S
H

S

2-0°

w

.'__

f

IS

INSTALLED SECTION

NOTES:

INSTALLATION: When the construction of
Guardrail at the required post spacing
results in post(s) conflicting with
underground utilities or other underground
obstructions, an Encased Post m.

used where a 2-0" depth will avoid the
conflict. Install where shown in the plans
and/or as-needed, in accordance with
Specification 536.

REDUCED-LENGTH STANDARD POST: Use a
Standard Post with reduced Length such
that the Panel Height 'H' is maintained
while the post bottom terminates 3" from
the bottom of the Concrete Fﬂundahan
Typically, the Post Length ‘L' is 4'-7"
W-Beam Guardrail.

FOUNDATION: Use non-reinforced Class NS
Concrete material in accordance wit
Specification 347. After casting the
concrete, ensure the surrounding soil
material is completely backfilled and
tamped to provide full passive resistance,

LIMIT: Encased Posts are not permitted
for more than 3 consecutive posts.

ENCASED POST FOR SHALLOW MOUNT

Standard Post
(Steel Only)

Flowable Fill ~ — o

(@) i
(See Note 2) |
A x
Finish  Concrete \
Grade~, (8" Max.) !
\ (Typ.)

U@ Post

Ty
Min.

D

INSTALLED SECTION

7%

Concrete
(8" Max.)
(Typ.)

Leave-Out

| — F/uwable Fill

(42,

(See Noze 2)

¢ Post &
/ Flowable Fill

1.6
Min.

Leave-Out 1-6"

Min.
INSTALLED PLAN

|— Face of
Guardrail

NOTES:

1. INSTALLATION: When the construction of
Guardrail at the required post spacing
results in post(s) placed within a concrete
surface (typically a sidewalk), use a
Frangible Leave-Out around the post base

as shown. Install where shown in the

plans_and/or as-needed, in accordance

with Specification 536.

leave-outs.

Use Standard steel posts. Timber posts
are not permitted for frangible

For the required I'-6" x I'-6" Leave-Out,
smoothly cut the existing concrete surface

or form-up the square shape when an

application has new surrounding concrete.

Ensure Flowable Fill surface is smooth
and even with the adjacent concrete

surface.

N

MATERIALS: Use Non-Excavatable Flowable

Fill in accordance with Specification 121,

not to exceed 150 psi.

FRANGIBLE LEAVE-OUT FOR CONCRETE SURFACE MOUNT

LAST
REVISION
11/01/19

=
o
2
N
@
I3
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NOTES:

1. INSTALLATION: Install Barrier Delineators as shown in
accordance with the plans, with Specifications 536 and
705, and with the manufacturer's design as approved on
the APL.

N

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

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

tad

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

Barrier
Delineator

Barrier

2RACING: STEEL POSTS TIMBER POSTS
S1 =25 x 1 Space
52 =50 x I Space MOUNT LOCATION - ISOMETRIC VIEWS
53 =75 x 1 Space
54 = 100' x for the Remaining Run
Additionally, place a Barrier Delineator on Post (2) Approach 1=25-0" Cont. Spacing S2, 53, 54
of the Trailing Anchorage or on the post nearest Terminal
the Rigid Barrier T W - - < € Barrier Delineator < @ Barrier Delineator
5. MEDIAN GUARDRAIL: Install retroreflective sheeting on Head il il A L
both sides of the barrier delineator for Guardrail on 2|
medians. Direction of Traffic [~~~
MOUNT LOCATION - PLAN VIEW
NOTES: Begin/End Half Begin/End Half
Spacing Sta Spacing Sta.
1. INSTALLATION:
Work these details with ;he Half Spacing Sp. @ 3-1y"
plans, where Stationing for R 3 Post
Begin/End Half Spacing and 6.7 Gofuces Kon 6.3
Begin/End Quarter Spacing are Earal]
indicated if required.

Where the Begin/End Stations
indicated in the plans do not
correspond exactly to post
locations in construction, extend
the Reduced Post Spacing
segment to the nearest posl(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

(9-4Yy" or 15'-7%") or add an
additional Transition spaced post 6-3"

where required

o

LOW-SPEED GUARDRAIL: For
Reduced Post Spacing with
Low-Speed Guardrail (12'-6" post
spacing), the Reduced Spacing

Splice
DETAIL 'S' - HALF SPACING ELEVATION
(AS REQD. PER THE PLANS)
Begin/End Quarter Begin/End Quarter
Spacing Sta. Spacing Sta
Quarter Spacing | Sp. @ 1'-6%"
. |Reduced Post -
3-1% Spa. Segment 3-1% 6'-3"
(General) | Transition Transition (General)

Length 'L’

ELEVATION ELEVATION PROFILE
OPTION 1 OPTION 2 (Option 1 Shown)
BUTTON-HEAD BOLT
% W
e %< %"

1" 0 Recess
@ %" Depth
(Each Face)

ELEVATION PROFILE ELEVATION  PROFILE

WASHER HEX-NUT
3" "
e -
.
J =
ELEVATION PROFILE

———RECTANGULAR WASHER ——

(For CRT & Terminal
Connectors Where Shown -
Install Over Panel Face)

BUTTON-HEAD BOLT LENGTHS:

Application(s): Length Min. Thread Length:

Panel Splice 1% Full Length

Steel Post Mount - Single Faced Guardrail 10" 4

Timber Post Mount - Single Faced Guardrail 18" 4

Steel or Timber Post Mount - Double Faced Guardrail 25" 4
NOTES:

Use nuts, bolts, and washers in accordance with Specification 967.

% 3 2. For Steel Posts with Double Faced Guardrail, the single 25" Length bolt
pattern reqaires 8.6 space, Midspan (one bolt thru both post flanges) may be replaced with two 10" Length bolts
between the 12-6" and 3-1 Panel (one boit per post flange). 7 ?
spaces. Splice
4. PANEL POST BOLT SLOTS: 3. Use bolts listed in Table 2 in corresponding locations shown in this Index.
For’()uan‘er Spacing ) y DETAIL 'S' - QUARTER SPACING ELEVATION
configurations, punch additiona
¥'x2}" Post Bolt Slots in the (AS REQD. PER THE PLANS) 5/
panels only where required for %" BUTTON-HEAD BOLT SYSTEM
mounting and in accordance with
AReltlearoniaee REDUCED POST SPACING FOR HAZARDS
=| DESCRIPTION:
revision [3 e FY 2020-21 PR J—
2 (5 GUARDRAIL
11/01/19 ﬁ —— STANDARD PLANS 536-001| 24 of 24
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TYPICAL GRADING AT BRIDGE ENDS D-764-48

WITH MGS W-BEAM GUARDRAIL

101 af Nk L) Tewrwbi] may 101 iod Natber §4]

________ Exsting Foresicpe F Aggregale Base Course & Aggregae Base Cowse Existng Foresiope. ——— =
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" 4:1“5?55:. —/': 1T & 4:'?-58;1551 -
T
— S i G —
= - \—meu shauider
End of bridge Edge of driving lane
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FLARED GUARDRAIL WITH END TERMINAL
2:"“: ":'ﬁ;&?-y Gusral gt 1 —f
by bemaln and righl ol way .
Fisrasiope s . St =
> 4 or i 8) Z .
| T |{| —
T T T L e T e O G O L T T T T T T T e
—HHENE F E H E_—F ETE B K B b B L - |

TES:
‘\— Fhnished shoulder HaTES:

Frest e /— Exdgs o deiving binn LU ?E,";,":.}'r:‘i"n.'.ﬂﬂ..’"“""‘ required bo provice
PLAN LAYOUT {E] Wmar norenal Tomsioge 1s 401 e adde AN shall ba 401,
NOMFLARED GUARDRAIL WITH TANGENT END TERM|MAL ‘Where noeral foresiope s G:1 e adoed Al shall ba 621,

{C} Masured from top of guardrall o top of surlacig ai
frent face of guandrai.

Foreskope: near brkige may 40b Dimension al end teminaks may vary per Plan Layouls

§ TeTale en:l?is}l'ml;?y Guari| end ferrina i /— 4!:10'(:??:5'. _/ shireen o this shiast
4 WIRTH DAar s,
T DEPARTMIEMT S5 TR A 1
Tt Thls dacument was orkginally
\ REARNE ksuad and sasled by
Finished shwlder = S Fager Welgel,
End et brige Edga of drhlng lana Reglstnatian Humbar
PE-2900,
FLAN LAYOUT an TH4AT and tha origined
NON-FLARED GUARDRAIL WITH FLARED END TERMINAL docurnernt 1§ stored a the
Korh Dekota Depariment
of Transpartation
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Maine DOT Response:

6. ROADSIDE DESIGN
Practices and Procedures
6-1 ROADSIDE CLEAR ZONES

See EI C2 — Clear Zone. Design Guidance — Clear Zone Relative to Right of Way and Chapter 3
Roadside Topography and Drainage Features of the AASHTO Roadside Design Guide.

6-2 ROADSIDE BARRIER WARRANTS

6-2.01 Embankments

See Design Guidance — Sideslopes and Backslopes

6-2.02 Roadside Obstacles

See Section 5.2.2 Roadside Obstacles in the AASHTO Roadside Design Guide.

6-3 ROADSIDE BARRIER TYPES

See the MaineDOT Guardrail and Guardrail Terminal Policy and Section 5.4 Structural and
Safety Characteristics of Roadside Barriers in the A4SHTO Roadside Design Guide.

6-4 ROADSIDE BARRIER LAYOUT

6-4.01 Length of Need

See Design Guidance — Barrier Lavout - Length of Need

6-4.02 Lateral Placement

The following will apply to the lateral placement of a roadside barrier:

l. Relative to Shoulder. In restricted locations, it is acceptable to place the barrier at the
normal shoulder edge, but only if the following conditions can be met: Guardrail should
not be placed closer than 4 feet from the edge of travel lane or 16 feet from the centerline.
The greater distance will control. The 16 feet minimum is critical to accommodate
snowplow widths without excessive encroachment on the opposing lane.

25 Deflection Distance. The dynamic deflection of the barrier cannot be violated. Double-
nesting the rails or decreasing the post spacing to 3 feet 1.5 inches will decrease the
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deflection distance by 50%. Either method must extend at least 25 feet in advance of and
beyond the trailing end of the obstacle being shielded.

3y Relative to Embankments. A minimum of 3 feet should be provided between the face of
the barrier and the break in a fill embankment. When minimal impacts are an issue, a 2
foot space may be used, but 8 foot guardrail posts are required.

4. Bridge Approaches. Short runs of barrier at less than the desirable lateral offset are
acceptable at bridges where the bridge width is narrower than the normal face-of-barrier-

to-face-of-barrier width.

o Shy Line Offset. See Section 5.6.1 Barrier Offset in the A4SHTO Roadside Design
Guide.

6. Flare Rate. Sce Section 5.6.3 Flare Rate in the AASHTO Roadside Design Guide.

6-4.03 Barrier Ga

Barrier gaps of less than 200 feet should be connected, unless the gap is needed for access (e.g.,
driveways, maintenance operations).

6-4.04 Placement on Slopes

Roadside barriers should not be placed on roadside slopes steeper than 10:1. This also applies to
the area approaching the beginning of the barrier installation.

6-4.05 Placement Behind Curbs

Barrier/Curb Orientation

The face of the barrier should be flush with the face of the curb (i.e., at the gutter line). The
height of the barrier is measured from the pavement surface. Curb height shall not exceed 4
inches.

Sidewalks

See Section 5.6.2.1 Curbs in the AASHTO Roadside Design Guide.

Sidewalks and Bridge Rails

See Section 5.6.2.1 Curbs in the A4SHTO Roadside Design Guide.
Guardrail Terminal/Curb Orientation
Guardrail terminals should not be placed behind curb. Where there is no alternative, curb height

should be reduced to 2 inches approximately 50 feet in advance of the terminal. For flared
terminals, the 2 inch height should be carried an additional 37 feet beyond the upstream end. For
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tangent terminals, the 2 inch height should be carried 12 feet beyond the upstream end and the
terminal should be offset 1 foot to keep the impact head behind the face of curb.

6-4.06 Rub Rail
See Section 5.6.2 Terrain Effects in the AASHTO Roadside Design Guide.
A rub rail should be considered where a potential snagging problem may exist.

6-4.07 Guardrail Terminals

See the MaineDOT Guardrail and Guardrail Terminal Policy and Design Guidance — Guardrail
Height Adjustment Considerations.

6-5 MEDIAN BARRIERS

See Chapter 6 Median Barriers in the AASHTO Roadside Design Guide.

6-6 IMPACT ATTENUATORS

See Section 8.4 Crash Cushion Design Concepts and 9.3 Crash Cushions (for work zones) in the
AASHTO Roadside Design Guide. Also see Design Guidance — Crash Cushions.

Other Response: If curb is necessary for drainage, we use a maximum 2" height.
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Q17 - Please provide drawings, documentation, policies, or photos of w-beam guardrail terminal installations near curb. You
may include upload a file in this question. If you have multiple files to upload, please upload a zipped folder.
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Q26, Q83, Q102, Q121 - What curb shape does your agency use at sites with w-beam
guardrail terminals?

H Sloped (includes AASHTO Type G and other constant slopes) 26.32%
H Type B42.11%

i Type D 0.00%

H Vertical 5.26%

M Other: 26.32%

Answer % Count
Sloped (includes AASHTO Type G and other constant slopes) 26.32% 5
Type B 42.11% 8
Type D 0.00% 0
Vertical 5.26% 1
Other: 26.32% 5
Total 100.00% 19

Q27, Q84, Q103, Q122 - What is the curb height when w-beam guardrail terminals are
installed nearby?

HLlessthan4in.21.05% ®4in.26.32% M6in.36.84% H©Other: 15.79%
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Answer % Count
Less than 4 in. 21.05% 4
4in. 26.32% 5
6in. 36.84% 7
Other: 15.79% 3
Total 100% 19

Q8, Q85, Q104, Q123 - How does your agency accommodate the height of the curb?

M Terminal is installed at manufacturer's specified height with respect to top of curb
38.89%

H Terminal is installed at manufacturer's specified height with respect to top of
roadway 50.00%

i Other: 11.11%

Answer % Count
Terminal is installed at manufacturer's specified height with respect to top of curb 38.89% 7
Terminal is installed at manufacturer's specified height with respect to top of roadway 50.00% 9
Other: 11.11% 2
Total 100% 18
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Q9, Q86, Q105, Q124 - What kind of w-beam guardrail terminals do you install on curbs?

M Tangent 66.67%

H Flared 0.00%

i Both 33.33%

H Other: 0.00%

TR No. 613141-01

Answer % Count
Tangent 66.67% 12
Flared 0.00% 0
Both 33.33% 6
Other: 0.00% 0
Total 100% 18
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Q10, Q87, Q106, Q125 - At sites where w-beam guardrail terminals are installed near
curbs, what is the alignment of the face of guardrail in relation to the face of curb?

H Aligned together 55.56% H Behind curb 22.22%

i In front of curb 5.56%

H Other: 16.67%

Answer % Count
Aligned together 55.56% 10
Behind curb 22.22% 4
In front of curb 5.56% 1
Other: 16.67% 3
Total 100% 18
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Q12, Q89, Q108, Q127 - At sites where w-beam guardrail terminals are installed near
curbs, do you offset your w-beam guardrail terminal head from alignment with the rail?

TR No. 613141-01

HYes61.11%

H No 16.67%

i Other: 22.22%

Answer % Count
Yes 61.11% 11
No 16.67% 3
Other: 22.22% 4
Total 100% 18
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Q313, Q315, Q317, Q318 - Is the curb perpendicular to the w-beam guardrail installation?

For example, at an intersection.

TR No. 613141-01

HYes11.11% ®No 88.89%
Answer % Count
Yes 11.11% 2
No 88.89% 16
Total 100% 18
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Q22, Q91, Q110, Q129 - What backfill material is used behind the curb? This is concerning
the top level of backfill material. If you use multiple levels of backfill material (concrete
over soil, for example), please select the lower level in the next question.

M Soil 72.22% ®Concrete 11.11% i Asphalt 5.56% & None 0.00% & Other:11.11%

Answer % Count
Soil 72.22% 13
Concrete | 11.11% 2
Asphalt | 5.56%
None 0.00%
Other: | 11.11% 2
Total 100% 18
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Q69, Q92, Q111, Q130 - What backfill material is used behind the curb? This is concerning
the bottom level of backfill material. If you only have one layer, please choose that material
in the previous question and select **None™ in this question.

H Soil 61.11% H Concrete 5.56% i Asphalt 0.00%

HNone 22.22% W Other: 11.11%

Answer % Count
Soil 61.11% 11
Concrete 5.56% 1
Asphalt 0.00% 0
None 22.22%
Other: 11.11% 2
Total 100% 18

TR No. 613141-01 190 2020-10-15



Q23, Q93, Q112, Q131 - What is the height of the top level of backfill material?

H Aligned with top of curb 94.44% ® Aligned with top of roadway 0.00% i Other: 5.56%

TR No. 613141-01

Answer % Count
Aligned with top of curb 94.44% 17
Aligned with top of roadway 0.00% 0
Other: 5.56% 1
Total 100% 18
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B.3 AGGREGATED HIGH-SPEED ROADWAY RESULTS

This section of the Appendix shows the aggregated results of the survey questions
regarding high-speed roadways. These results were compiled from respondents who selected to
input design configurations regarding high-speed roadways or both low-speed and high-speed
roadways. This section also included the responses derived from selecting that their state’s
design configuration for high-speed roadways was the same as their design for low-speed

roadways.

Q66 - Are all of your answers to the questions regarding high-speed roadways the same as

what you entered for low-speed roadways?

A40.00%

Bres Pro
Answer % Count
Yes 60.00% 3
No 40.00% 2
Total 100% 5
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Q50 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include a link in this question or upload a file in
the next question. If you have multiple files to upload, please upload a zipped folder.

Michigan DOT Response:
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Q51 - Please provide drawings, documentation, policies, or photos of w-beam guardrail
terminal installations near curb. You may include upload a file in this question. If you have
multiple files to upload, please upload a zipped folder.

No response provided.

Q68 & Q26- What curb shape does your agency use at sites with w-beam guardrail
terminals?

M Sloped (includes AASHTO Type G and other constant slopes) 60.00%
H Type B 40.00%

i Type D 0.00%

H Vertical 0.00%

i Other: 0.00%

Answer % Count
Sloped (includes AASHTO Type G and other constant slopes) 60.00% 3
Type B 40.00% 2
Type D 0.00% 0
Vertical 0.00% 0
Other: 0.00% 0
Total 100% 5
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Q55 - What is the curb height when w-beam guardrail terminals are installed nearby?

M Llessthan4in.0.00% ®4in.80.00% M6in.20.00% ® Other: 0.00%

Answer % Count
Less than 4 in. 0.00% 0
4in. 80.00% 4
6in. 20.00% 1
Other: 0.00% 0
Total 100% 5
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Q56 - How does your agency accommodate the height of the curb?

M Terminal is installed at manufacturer's specified height with respect to top of curb

20.00%

H Terminal is installed at manufacturer's specified height with respect to top of

roadway 60.00%
i Other: 20.00%

Answer % Count
Terminal is installed at manufacturer's specified height with respect to top of curb 20.00% 1
Terminal is installed at manufacturer's specified height with respect to top of roadway 60.00% 3
Other: 20.00% 1
Total 100% 2
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Q57 - What kind of w-beam guardrail terminals do you install on curbs?

TR No. 613141-01

M Tangent 40.00% HFlared 0.00% i Both 60.00% ® Other: 0.00%
Answer % Count
Tangent 40.00% 2
Flared 0.00% 0
Both 60.00% 3
Other: 0.00% 0
Total 100% 5
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Q58 - At sites where w-beam guardrail terminals are installed near curbs, what is the

alignment of the face of guardrail in relation to the face of curb?

00

H Aligned together 80.00% H Behind curb 20.00%
i In front of curb 0.00%  ® Other: 0.00%

Answer % Count
Aligned together | 80.00% 4
Behind curb 20.00% 1
In front of curb 0.00% 0
Other: 0.00% 0
Total 100% 5
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Q60 - At sites where w-beam guardrail terminals are installed near curbs, do you offset

your w-beam guardrail terminal head from alignment with the rail?
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H Yes 80.00%

H No 20.00%

i Other: 0.00%

Answer % Count
Yes 80.00% 4
No 20.00% 1
Other: 0.00% 0
Total 100.00% 5
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Q325 - Is the curb perpendicular to the w-beam guardrail installation? For example, at an

intersection.
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H Yes 20.00%

H No 80.00%

Answer % Count
Yes 20.00% 1
No 80.00% 4
Total 100% 5
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Q62 - What backfill material is used behind the curb? This is concerning the top level of
backfill material. If you use multiple levels of backfill material (concrete over soil, for
example), please select the lower level in the next question.

M Soil 60.00% H Concrete 40.00% i Asphalt 0.00% ®None 0.00% i Other: 0.00%

Answer % Count
Soil 60.00% 3
Concrete 40.00% 2
Asphalt 0.00% 0
None 0.00% 0
Other: 0.00% 0
Total 100% 5
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Q72 - What backfill material is used behind the curb? This is concerning the bottom level
of backfill material. If you only have one layer, please choose that material in the previous
guestion and select ""None™ in this question.

100.00%
B coit  @concrete [ Asphalt [ None Other:

Answer % Count

Soil 100.00% 5

Concrete 0.00% 0

Asphalt 0.00% 0

None 0.00% 0

Other: 0.00% 0

Total 100% 5
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Q63 - What is the height of top level of backfill material?

M Aligned with top of curb 100.00% ® Aligned with top of roadway 0.00%
i Other: 0.00%

Answer % Count
Aligned with top of curb 100.00% 5
Aligned with top of roadway 0.00% 0
Other: 0.00% 0
Total 100% 5

B.4 AGGREGATED CONCLUSION QUESTIONS

This last section of Appendix B shows the aggregated results from the concluding section
in the survey.
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Q344 - Do you differ your configuration for curbs near w-beam guardrail terminals when
they are used with an approach terminal vs a trailing end/downstream terminal?

T6.920

B Pro
Answer % Count
Yes 23.08% 3
No 76.92% 10
Total 100% 13
Q345 - Please describe the differences.
Respondent Response
R1 Use roll away curb instead.
R? 2" height for the approach (likely to be struck)
Typical curb height on downstream end if it is outside of the clearzone.
R9 Downstream terminals may be more likely to flair away from the face of curb. It still is project
dependent, so difficult to make a blanket statement.
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Q29 - Has your agency received any guidance from w-beam guardrail terminal

manufacturers with regards to installing their product near curbs?

23.08%
76.92%
B PBro
Answer % Count
Yes 23.08% 3
No 76.92% 10
Total 100% 13

Q19 - Do you have a desire for a crashworthy w-beam guardrail terminal for low-speed

roadway applications near curbs?
23.08%

Bres Pro
Answer % Count
Yes 76.92% 10
No 23.08% 3
Total 100% 13
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Q20 - Do you have a desire for a crashworthy w-beam guardrail terminal for high-speed
roadway applications near curbs?

38.46%

G51.54%
Bres Pro
Answer % Count
Yes 61.54% 8
No 38.46% 5
Total 100% 13

Q21 - Thank you for participating in this survey. If you have any additional comments,
please use the text box below.

Response: Louisiana does not have any policy or guidance related to guard rail end terminals
installed near curbs and there is little official guidance available from AASHTO or FHWA on
this subject. However, our needs require that we install end terminals behind curbs while trying
to follow the manufacturer's original recommendations as best we can. This usually results in
installing a tangent end aligned with the face of the curb with the head offset enough to stay
clear of the roadway. The end terminal is also installed with respect to the top of the curb so
that the ground strut is clear and not buried. This results in the end terminal being slightly higher
than the rest of the rail. Again, given the site conditions along curbed roadways and the lack of
any guidance, we feel this type of installation is the best of the available alternatives.

Response: MoDOT is currently reviewing policy changes to terminate curbs prior to CET's.
Response: Current best practices would be helpful until a tested system is available!

Response: Please refer to Section 7.01.34 of the Michigan Road Design Manual (MiRDM) for
MDOT's guidelines pertaining to guardrail in conjunction in curb. Please note that MDOT does
not have specific guidelines for guardrail terminals. Currently, the guidelines from 7.01.34 -
MiRDM apply to all guardrail installations, including guardrail terminals.
https://mdotjboss.state.mi.us/stdplan/englishroadmanual.htm
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