The Traffle Ralllng Barrler (Thrle Beam Retroflt), Structures Standard Index Nos. I-770 and 771 through 775, are applicable for
retrofitting specific types of existing bridge mounted traffilc rallings (a.k.a.concrete handralls) that are not based on crash tested
daslgns. These Structures Standatds ate to be used In conjunctlon with Interim Deslgn Standard Index No.0400. Guldance and
Instructlons are provided hereln for evaluating the subject exlsting trafflc ralllngs and subsequently preparing the Plans necessary
fo accomplish the retrofit.

A coordlnated effort between the Structures and Roadway Englneers ls requlred to properly complete the evaluation and Plans preparation
tasks for the retrofit. Using these instructions, the Structures Engineer shall select the appropriate retrofit index and scheme for a
partleular location. Once this selectlon has been made, the Structures and/or Roadway Engineerts) shall then prepare the required Plans

In accordance with the detalls and Instructlons provided hereln. The applicablilty of the Thrle Beam Retroflt to a particular bridge

shall be determined based on a review of the Load Rating of the existing bridge, @ comparison of the existing bridge geometry fo that
shown for the Thrle Beam Retroflt and an evaluation of the structural adequacy of the exlsting bridge deck and wing walls In accotdance
wlth the requlrements of the LRFD Structures Deslgn Guldellnes. The average welghts per Ilnear foot of the retroflis are 40 Ib/ft for
Index Nos. 772,776 and 777 and 30 Ib/ft for Index Nos.773,774 and 775.

The Trafflc Ralling Barrler (Thrle Beam Retroflt), presented In these Standards as IndIvidual retroflt Indexes, Is based on a deslgn that
has been successfully crash tested In accordance with NCHRP Report 350 Test Level 4 criterla. The retroflt Indexes all utilize 10 Gauge
Thrie Beam Guardrall that Is Installed adJacent fo the face of the exlsting curb and In front ofs, or In place of, all or part of the

exlsting trafflc ralllng. The retroflt Indexes presented hereln work wlth exlsting trafflc ralllngs that Incorporate elther solld

concrete parapet fype or concrete post and beam type raillings with or without fop mounted metal railings. These existing traffic railings
are typlcally mounted on top of concrete curbs of varying widths and helghts. The Individual retrofit Indexes address both narrow and
wlde curbs (akx.a. "safety curbs"), and skewed and non—skewed brldges with parallel, perpendlcular, angled or flared end bent wing walls.
Each retrofit Index Includes several schemes that address the glven wing wall conflgurations. Examples depicting existing curb and end
bent wing wall conflgurations are shown In the ExIsting Curb Schematles and the Partlal Plan Views of ExIsting Brldges In this
Instructional Standard.

Generadally, the Roadway Plans shall Include all of the sheets necessaty fo deflne and detall the retroflt of the exlsting trarffic rallings.

Thls Instructlonal Standard Index Is not fo be Included In the Plans. Structures Standard Index No.77l, Trafflc Ralllng Barrler (Thrle
Beam Retroflt) General Notes and Detalls, or a simllar project speclfic drawlng deplcting general notes and detalls, shall be Included In the
Roadway Flans. In addltion, one or more of the appropriate Structures Standard Indexes, Nos.772 through 777, that most closely mafches
the conflguration of the exlsting traffic ralling and curb Is to be Included In the Roadway Plans for each bridge as requlred. Generally,
these Structures Standards can be used without any modiflcatlons belng made to them. More than one of the Structures Standard Indexes,
Nos. 772 through 777, may be requlred for a single bridge due to the curbs or sldewalks on the two sldes of the bridge possibly having
dIfferent widths. A separate Plan and Elevatlon sheet of the type used In Structures Plans Is generally not requlred.

The helghts of the exposed portlons of the exIsting brldge curbs may vary and shall be determined by fleld measurement. These retrofit
Indexes are applicable for bridges with exposed curb helghts from 5" to I'-0". If resurfacing of the brldge deck Is proposed, then the
Roadway Englneer shall ensure sufficlent milling depth Is shown In the Plans In order to maintaln the 5" minimum exposed curb helght.
The approprlate post deslgnation of "A"s "B" or "C" shall be determined and shown In the Plans for each brldge based on the criterla
glven In the Post Dimenslon Table on Structures Standard Index No.77l. The selectlon of the approprlate post shall conslder any proposed
mllling and resurfaclng work. The IlmIting statlons or overall length of the retroflt for each bridge shall also be shown. An example of

a note confalning the required Information as It would appear on a Plan or Flan—Profile sheet Is as followss "Construct Traffic Ralling
Barrler (Thrle Beam Retroflt), Index No.77X, Scheme X, from Sta. XX+XX.XX (af or near Begln Bridge) fo Sta. XX+XX.XX (at or near End
Bridge). See Sheefs X through X for detalls. On left slde of brldge utllize Post "X". On right slde of brldge utllize Post "X"." If the
same helght post can be used on both sldes of the brldge, a single post deslgnation Is all that Is requlred. For projects with multlple
brldgesy a tabular format may be used to convey the necessary Informatlon.

The need to remove allor part of the exlsting traffic ralllng down fo the fop of the curb In order to provide room for the construction
of the retroflt Is addressed In the Indlvidual retroflt Indexes. Payment for the removal of allor part of the exlsting trarffic ralllng
shall be Included In Removal of Exlsting Structures, Pay Item [I0-3. As part of the overall retrofit concept for a bridge, the exlsting
traffic ralllng may be removed, even though It Is not specifically requlired to be, In order to reduce the dead load carrled by the bridge.
In these cases, the potentlal drop off hazard for pedestrians that will be created behind the retroflt shall be addressed In the Plans.

The treatment of the approach end of the retroflt shall consist of Interim Deslgn Standard Index No. (0400, Detall E; or another

approprlate slte specific treatment. The appropriate treatment of the tralling end of the retroflt shall be determlned by the Roadway
Englneer. As a minlmum, If no other hazards are present, a Design Standard Index No.400, W—Thrle Beam Transltlon Sectlon and an End
Anchorage Assembly Type II shall be provided on the tralllng end of the retroflt. On approach ends, a Transltlon Block or Curb Is requlred
If the exlsting Approach Slab does not have a curb. A Transltlon Block Is not requlred on tralllng ends wlth no opposing traffics however,
a Curb may be requlred due fo dralnage needs. A Design Standard Index No. 300, Type D Concrete Curb Is generally sultable for this
applleation. The appropriate slte speclflc approach and tralllng end treatments shall be shown In the Plans.

These Structures Standard Indexes and Interlm Deslgn Standard Index No. (0400 shall be supplemented as required wlth project speciflc
defalls that may be deemed necessary fo complete the Installatlon of the retroflt. These detalls may Include locatlons and deftalls of any
exlsting utllltles, condults, dralnage structures, slgn structures and luminalre supports, and/or any other needed Information not Included
In these Standard Indexes. In the event that the deslgns and detalls presented In these Structures Standard Indexes do not closely match
the exlsting condltions, the Structfures and/or Roadway Englneer(s} shall prepare a customlzed project specific retrofit design based on
the crash tested bridge ralllng and guardrall designs presented In these Structures Standard Indexes and Interlm Deslgn Standard Index
No. 0400. Contact the Structures Design Offlce and Roadway Design Offlce for guldance In thls event.

The Structures Englneer shall evaluate the thermal movements of the exlsting bridge using the following crliterla and shall Identlfy the
locatlons In the Plans (If any are requlred) where a Thrle Beam Expanslon Sectlon Is fo be Included In the guardrall. If the fofal
thermal movement at an IndIvidual bridge deck expanslon JoInt Is 1" (34" In each dlrectlon)or less, the Thrie Beam Guardrall shall
span the Jolnt without the use of an expanslon sectlon. If the fotal thermal movement at an Indlvidual bridge deck expanslon JoInt exceeds
15" a Thrie Beam Expanslon Sectlon must be Installed at that locatlon. The total amount of thermal movement at bridge deck expansion
JoInts shall be determined by theoretlcal calculation and confirmed by fleld measurements where possible. It should be noted that the
actual In—-service movement due fo thermal effects may be less than the value determined by theoretical calculation.

The Uty AdJustment Plans, If requlred, shall contaln all necessary utillty ad Justment Information requlred for the construction of
the retroflt. Utllltles and/or condults may exlst In or adJacent fo the exlsting traffic ralllngs and wlllvary In slze, number and
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locatlon. The presence, slze, number and locatlons of exlsting utlliltles and/or condults shall be determined by a review of exlsting
Plans and conflrmed by fleld verlification. It should be noted that utllity and/or condult Installations may vary by location on a
single bridge. Thus, a fleld verIfication shall be conducted for each Indlvidual Installation of the retfroflt. Exlsting utllltles
and/or condults that conflict with the retroflt shall be relocated If posslble or abandoned In place. The requlred fleld verlflcatlon
work should be completed as early In the evaluation phase as possible.

The Traffic Control Plans for the constructlon of the retrofit shall be prepared In accordance wlth Deslgn Standards Index No.600
Series. The Plans shall address all aspects of the full or partial removal of the existing traffic railing (when required) and
construction of the retroflt. Generally, the use of Index Nos.772 and 775 will require the removal of the existing traffic ralling
and wlll requlre trafflc control conslsting of shiftings, narrowlng and/or closing of travel lanes and or shoulders. In thls case,

the use of crash tested Precast Concrete Temporary Barrier Walls will also be required fo protect the drop—off exposed by the
removal of the exlsting traffic ralllng.

The traffilc ralllng refroflt Indexes presented In these Structures Standards do not address retrofltting of the existing traffic
rallings, curbs or sldewalks for pedesttlan use. The potentlal need to refroflt the exlsting bridge for pedesttlan use shall be
evaluated on a proJect by project basls and the necessary Flans developed accordingly. Generally, the potentlal effects on pedestrian
use of the bridge wlll be conflned fo brldges wlith sidewalks or wide curbs. The use of Deslgn Standard Index No. <400, Pedestrian
Sarety Plpe Rall, shall be evaluated and noted In the Plans where appropriate. The reduction In clear width of the curb or sidewalk
caused by the Installation of the retroflt and Pedestrlan Safety Plpe Rall shall be consldered.

It should be noted that the existing traffic ralllngs and/or guardrall end transitions may have been previously retrofitted utilizing

a scheme presented In Roadway Standard Index No.40l. In thls event, the requlrements for removal or replacement of the prior
retrofit shall be evaluated and addressed In the Plans as required. The removal of the prior retroflt may be consldered as Incldental
work with no separate payment mads.

The appllcablilty of the Indlvidual retroflt schemes fo different wing wall configurations Is shown on Drawings 2 and 3 of 4. Example

quantlty calculatlons are shown on Drawlng 4 of 4. The applicablilty of the Indlvidual retroflt Indexes to different curb wldths and

superstructure types Is described as followse

Index No.772 — Applicable for exlsting narrow curbs as shown below. Thls Index requlres removal of the exlsting trafflc ralling fo

the top of the exlsting curb along the entlre length of the bridge and wing walls. On flat slab type superstructuress

the potential reduction In the vertical clearance beneath the bridge due fo the Installation thls Index shall be

consldered.

Appllcable for exlsting wide curbs or sldewalks as shown below. Thls Index generally allows the entlre exlsting

traffic ralllng fo remaln In place.

Appllcable for exlsting wide curbs or sldewalks as shown below. Thls Index generally allows the entlre exlsting

traffic ralllng fo remaln In place.

Applicable for exlsting Intermediate width curbs as shown below. Thls Index requires removal of the exlsting traffic

ralling fo the fop of the exlsting curb along the entlre length of the bridge and wing walls.

Applicable for exlsting wide curbs or sldewalks as shown below on brldges with decks that do not meet the strength

requlrements for Index No.773. Thils Index generally allows the entlre exlsting traffic ralllng fo remaln In place.

Thls Index Is primarlly Intended for use on brldges with superstructures consisting of longltudinally prestressed,

transversely post—tensioned, solld or volded concrete slab unlts but It can also be used for other types of

superstructures.

Applicable for exlsting wide curbs or sldewalks as shown below on brldges wlth decks that do not meet the strength

requlrements for Index No.774. Thls Index generally allows the entlre exlsting traffic ralllng fo remaln In place.

On flat slab type superstructures, the potentlal reduction In the vertical clearance beneath the bridge due fo the

Installation thls Index shall be consldered.

Index Nos.772, 773 and 777 cannot be used on bridges with superstructures conslsting of longltudinally prestressed, transversely
post—tensloned, solld or volded concrete slab unlts.

Index No.773 —
Index No.774 —
Index No.775 —
Index No.776 -

Index No.777 -
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Drawin
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USE INDEX NO.T772
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USE INDEX NO.775

USE INDEX NOS.774 & 777
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Notes If Exlsting Curb or Wing Wall Dimenslon B Is I'=-3" or greater use Scheme 3. If Exlsting Curb or Wing Wall Dimenslon B Is equal fo
or greater than 6" but less than I'-3", use Scheme 4. If Dimension B Is less than 6", use Scheme 2. See Drawling | of 4 for Dimension B.

ExIsting Flared Wing Wall (Solld Wing Post
Traffle Ralllng shown, Post & Rall similar).
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not exlst
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\ —]
S <
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S I
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If P t
N "\ I resen N ?‘ N
Existing Bridge Dsck) LExfsﬁng Approach Slab

PARTIAL PLAN VIEW OF EXISTING BRIDGE WITH WIDE CURBS, FLARED WING WALLS AND FLARED
INTEGRALLY REINFORCED APPROACH SLAB CURBS — USE INDEX NOS.773, 774,776 OR 777

SCHEMES 3 OR 4
Notes If Existing Curb or Wlng Wall Dimension B Is I'=-3" or greater use Scheme 5. If Exlsting Curb or Wing Wall Dimension B Is equal to
or greater than 6" but less than I'-3", use Scheme 6. If Dimenslon B Is less than 6", use Scheme 2. See Drawing | of 4 for Dimension B.

ExlIsting Parallel Wing Wall (Solld

__—Begln or End Brldge
Wing Post Trafflc Ralllng shown)

ExlIsting Traffic
Ralllng (Varles) —

=~ 1

1 < L Edge of Approach
T 7 Slab varles
I
I
I
I

| 1 R
AN | I

\ \ t— Approach Slab Curb (may
! ) L ! N or may not exlst)
ExlIsting Bridge Deck Exlsting Approach Curb Integrally Relnforced with
Slab Approach Slab or Wing Wall

PARTIAL PLAN VIEW OF EXISTING BRIDGE WITH WIDE CURBS; PARALLEL WING WALLS AND
INTEGRALLY REINFORCED APPROACH SLAB CURBS — USE INDEX NOS.773,774,776 OR 777
SCHEMES 5 OR 6

Notee If Exlsting Curb or Wing Wall Dimension B Is I'=3" or greater use Scheme 5. If Exlsting Curb or Wing Wall Dimension B Is equal to
or greater than 6" but less than I'-3", use Scheme 6. If Dimension B Is less than 6", use Scheme 2. See Drawling | of 4 for Dimension B.
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SCHEMES 5 OR 6
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EXAMPLE QUANTITY CALCULATIONS

The following examples caover the three general cases for quantlly calculations for the length of

payment along each slde of a bridges

CASE I — Index Nos.772 and 775 Scheme 2 and Index Nos.773, 774, 776 and 777 Schemes

5 and 6 — Traffic Railing Barrier (Thrie Beam Retrofit) extends close fo the end
of the wing wall or parallel curb on the approach slab.

CASE II - Index Nos.772,7734 7745775, 776 and 777 Scheme |and Index Nos.773, 774,776 and 777
Scheme 2 — Trafflc Ralllng Barrler (Thrle Beam Retroflt) extends close fo the end of

the bridge deck.

CASE III - Index Nos.773, 774,776 and 777 Schemes 3 and 4 and Index No.775 Scheme 3 —
Traffle Ralllng Barrler (Thrle Beam Retroflt) extends far enough along the flared
curb untll the Speclal Steel Guardrall Post can be located on the approach slab.

In the following examples, It Is assumed that the tralllng end treatment Is the same as the approach end
treatment. For Case III, Index Nos.773, 7745 776 and 777 Schemes 3 and 4, different trailing end treatments

usually give an error of less than one foot for each slde of the brldge. DIfferent tralllng end treatments

for Case III, Index No.775 Scheme 3 may give an error of £ 3'-0", due fo the flexIblllty given fo the

Contractor for locating the posts on the flared wing wall. The Designer may need fo show statlonlng lImits

In the plans for these Standard Indexes when the locatlon of a slte specific end treatment Is crlitical.
Different tralllng end treaments for Case I and Case II will have no effect on the length of payment.

For bridges with different wing wall lengths at begin and end bridge, such as skewed bridges, the
calculated lengths should be ad Justed accordingly for Cases I & III.

For curved brldges the length of payment shall be measured along the gutter line, and the arc angle

proJectlon of the gutter Illne for flared curbs (Case III).

Front Face of Backwall &
Begln or End Brldge

Deck Joint
ExlIsting Brldge

Assembly with — +------- R SRR R T T e LR P

Offset Block  —____ M e

(Typ.

ExlIsting Flared Wing

Coping 7 Wall and Post
Guardrall Post |---—-—-—_________ /£ . S - \ - /;;5;‘{

Exlsting Curb Integrally relnforced
wlth the Approach Slab or Wing Wall

Transltlon

Block (If

T Gutter Llne J

f SN

Front Face of Backwall &

Begln or End Brldge

Exlsﬂn'g Detached Sldewalk or Integral Sldewalk less
than 6" thick, to be removed. Reconstruct with fill and
surface with Miscellaneous Asphalt Pavement

ExlIsting Flared P
Wing Wall )
and Post o

Transltlon Block
(If required)

Guardrall Post N Ed f
L H Assembly with E. gef_o
9 ol  Offset Block (Typ.) 0 Ag;ﬁol:cgh
g Slab
X Gutter Line j o %
. T \ ) H N /

Exlsting Brldge Deck

6 Spans e 40'-0" = 240'-0"

\

€ post Bo/fsj n"

Back Face of Backwall ExlIsting Approach Slab

/F

€ Key Post

(Length of Bridge) |

240'-0" -2 x II" = 238'-2" ‘

Roadway Guardrall T ransitlon

Traffle Ralllng Barrler (Thrle Beam Retroflt} LImlts of Payment !

EXAMPLE QUANTITY CALCULATION - CASE II __— Directlon of Trafflc
(INDEX NO.773 SCHEME 2 SHOWN,
INDEX NOS.772, 773,774,775, 776 AND 777
SCHEME | AND INDEX NOS.774 AND 777 SCHEME 2 SIMILAR)

Edge of
ExIsting
Approach
Slab L

Coplng
,,,,,,,,,,,,, D

Guardrall Post
L Assembly with
7 Offser Block ( Typ.)

Roadway Approach Slab Speclal

ExIsting Curb Integrally relnforced Steel Guardrall Post (see Deslgn

Front Face of Backwall & 14
Begln or End Brldge

Deck JoInt
ExlIsting Brldge

the Approach Slab or Wing Wall Standards Index No.400)

and Post Edge of Exlsting

Approach Slab

Gutter Llne J

r

L/@ Key Post

N

ExlIsting Brldge Deck J
6 Spans @ 40'-0" = 240'-0"
T

Exlsting Approach Slab

14'-g"

(Length of Brldge)

(Curb Length)

240'-0" + 2 x 14'-9" — 2 x II" = 267'-8" *

%/ € Post Bolts

Roadway Guardrall

.~ End of Exlsting

Parallel Curb

ExlIsting Brldge Deck j
6 Spans @ 40'-0" = 240'-0" 3'-0" 6'-2" £
T

Al

\
ExlIsting Approach Slab
= € Post Bolts

(Length of Brldge) (Parallel _ 2 o 7012_ '
ng g Portlon) L = R“~R-I.79')°-1.22

240'-0" + 2 x 3'-0" + 2 x 6'-2" = 258'—4" ¥*

Roadway Guardrall

Trafflc Ralling Barrler (Thrie Beam Retrofit) Limits of Payment

EXAMPLE QUANTITY CALCULATION — CASE I

(INDEX NO.773 SCHEMES 5 AND 6 SHOWN,

INDEX NOS.772 AND 775 SCHEME 2 AND INDEX NOS.774,776 AND 777
SCHEMES 5 AND 6 SIMILAR)

* Total length could vary —57" to +9!3" due fo tralllng end treatment
and posltioning of end posts for minimum anchor clearances.

T ransltlon

__— Dlrectlon of Trafflc

Trafflc Ralllng Barrler (Thrie Beam Retroflt) Limlts of Payment

EXAMPLE QUANTITY CALCULATION — CASE III

Transltion

__— Dlrectlon of Trafflc

(INDEX NO.773 SCHEME 3 AND 4 SHOWN,
INDEX NOS.774,776 AND 777 SCHEME 3 AND 4
AND INDEX NO.775 SCHEME 3 SIMILAR)

%% Tofal length could vary due fo tralllng end treatment.
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