TEXAS DEPARTMENT OF TRANSPORTATION

| il
il
Ll

7
|y i! L \ a
(O

HOW TO USE THE

'l \,';?, \

- B

Shizise i .

.f\"‘ ?
\ -}
\ :

C-RAIL-R GUIDE DRAWING

Amy Smith, P.E.
Bridge Division
July 18, 2013




Table of Contents

p Introduction
Testing

N

p Rail Types in Guide Drawing
n How to use the details

N

p Example retrofits
B Summary
N

Bridge Division Webinar - July 18, 2013 - “How to Use the C-Rail-R Guide Drawing”



Introduction

= Why?

— Anticipated statewide increase in rail upgrades

— 31”7 MBGF implemented

= Provides details for common retrofits
= Can be used for several superstructure types
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Introduction

» " Bridge Standards (English)

RAILING STANDARDS
Rev Date Std Name Description
07-13 Index Sht of Railing Standards

TRAFFIC RAILS

Rev Date Std Name Description
07-12 TIF 5tl Post w/Alum Tube & Opt Drains (33" tall)
07-12 Tiw Stl Post w/Stl Tube & Opt Drains (32" tall)
07-12 T221 Concrete Parapet (32" tall)
07-12 T223 Conc Bm & Post w/6" Openings (327 tall)
07-12 T401 Concrete Parapet w/5tl Post and Rail (33" tall)
07-12 T402 Concrete Parapet w/5tl Post and Rail (42" tall)
07-12 T411 Conc Traf Rail w/Windows(Tx Classic){32" tall)
07-12 T551 Concrete Safety F-Shape (32" tall)
07-12 1552 T551 w/Multiple Drain Slots (32" tall)
07-12 T66 Conc Bm, Post & Curb w/5.25" Max Open (32" tall)
07-12 177 Steel Post w/Two Elliptical Pipes (33" tall)
07-12 S5TR Conc Single Slope Traffic Rail (36" tall)
07-12 T8OHT Conc & Steel Heavy Truck Traffic Rail (50" tall)
07-12 T80ss Conc Single Slp Hvy Truck Traff Rail (42" tall)

COMBINATION RAILS
Rev Date Std Name Description
07-12 ciw Steel Post w/Stl Tube & Opt Curb Drain (42" tall)
07-12 c221 T221 w/Steel Pipe Rail (42" tall)
07-12 C223 T223 w/Steel Pipe Rail (42" tall)
07-12 c4a02 T402 w/Steel Pipe Rail (427 tall)
07-12 Cc411 Comb Rail w/windows (Tx Classic) (42" tall)
07-12 c412 Conc Comb Rail w/Windows (TL-4) (42" tall)

MISCELLANEOUS RAILS

Rev Date Std Name Description
05-11 | CRAILR Retrofit Guide for Concrete Rails |
11-12 T131RC Retrofit Guide for Curbed Structures
04-09 T2/T201TR Guide for T2/T201(Retrofit Thrie-Beam Transition)
04-09 T202TR Guide for T202 (Retrofit Thrie-Beam Transition)
05-11 TRF Traffic Rail Foundation
04-09 PR1 Pedestrian Rail Steel Pipe (42 tall)
05-11 PR2 Pedestrian Rail Steel Pipe on Parapet (42" tall)
04-09 PR3 Pedestrian Rail, Steel and Conc (43.75" tall)
04-09 PR3-HD Handrail Details for PR3 Pedestrian Rail
04-09 CLF-RO 8 Ft Chain Link Fence for Railroad Overpass
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€8 Remove existing rail, cut and gring onchor boits Tlusn, and paint ends with two coats of zine-rich paimt cenforming to the Item "Galvanizing”. 75* Texas Department of Transporfation

Bridge Division

@D votd out area In ratrofitted roll to occommodate existing draln holes In deck.
Spoce 1#4) stirrups of 8" Mox. (Spoced 3 V™ longitudinal ly from retrofitted ends of wingwal ). RETROFIT GUIDE
FOR CONCRETE RAILS

(1221, C221, T401, T402,
Cc402, T551, SSTR, &% T552)

(NOT TO BE USED AS A STANDARD)

T~ 125) bors with 3° end cover,

Yl Spoce (#4) bors ot B° Max witn 3" end cover, spoced witnh (&4) st

existing narapet

5
(3 Remove al i concrete ana r ng
1t conforming to the [tem *

with two coots of o zing
@3

Existing reinforcing cut of f from existing wingwall must be painted
[+ ]

B9 Face of rail endsor tos of rail. Locotion or placement of retrofitied rail must match foce of rail and/or toe of rafl on bridge. C-RAIL-R
Fie Fietaor am oa TRDOT[cte TADCT Jom  JIR [ MM
E 00T _april 2008 DISTRIT | FEDERL 510 FRAECT SHET
[ I
5110 6 52 Slab Ball Prtrar ity ot Jossmeot [eeex T acn [uecimar|
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Testing

= 0-4823 Adhesive Anchors for Retrofit/Repair of Bridge Rails

— Tested T501 and T203 on a bridge deck
* (now TH51 & T223)

— Statically test conventional anchorage (CIP)

“

I

— Dynamically test conventional anchorage (CIP)
— Develop an adhesive anchorage and dynamically test

Table 1. Summary of Analytical and Full-5cale Testing.

Calculated Static Strength Dynamic Strength Retrofit Design
No Case Conventional Conventional Conventional Strength (Dynamic)
' Anchored Strength Anchored Design Anchored Design 50-ms Avg. (kips)
(kips) (kips) 50-ms Avg. (kips)
T501 Mid-span
1 (Avg. 2 Tests) 59.7 705 68.0 628
T501 End/Joint 36.4 40 46.0 50"
T203 End/Joint 232 33.0 N/A 395
T203 Mid-span
< (Avg. 2 Tests) 71.0 728 71.0 68.3

Bridge Division Webinar - July 18, 2013 - “How to Use the C-Rail-R Guide Drawing”
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Figure 13. Bogie Vehicle Used in Dynamic Load Testing. Figure 23. Bridge Rail T501 Retrofit/Repair at Location B after Test BS.
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= O-1002 MASH Test 3-11 of the
SSTR on Pan-formed Bridge
Deck
— 67 slab with 21.25” overhang
(typical pan form)
— Pickup truck at 62 mph
— Test successful

* No dynamic or permanent deflection
seen

T T o e Y R 3

~ i A a L=

3¢ O T Sl ,
' iy ';‘\.’i:-\l\ vfi"'.

Figure 5.4. Installation after Test No. 420020-3.
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Rail Types in Guide Drawing

= These rail types are on the Guide drawing
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Rail Types in Guide Drawing

= \What if | want...
— 1223 or T1F, etc?

= Contact BRG - be prepared with
— Photos (particularly is slab repair also required)

_ EXIStI n g pla ns 3 INFORMATION SHEET FOR BRIDGE RAILING UPGRADES, RETROFITS, & REPAIRS ™70
— Form 2488 =

(Only for work to be performed on existing structures.) Page 1 of 2
Use a separate form for each structure.
MName of Submitter: Position (Business Title)

Mailing Address

Telephaone # ) - Date

Due Dates and Charges:

Letting Date: Target Date: Ready-To-Let (RTL) Date

(Mote that BRG cannot charge to District maintenance and local-
Charge numbers for Time Sheet let jobs without special permission through District finance )
MBI Structure # Structure Name
County El D/D/OMR El
Csd: Project

Bridge Division Webinar - July 18, 2013 - “How to Use the C-Rail-R Guide Drawing”



How to use the details

= First thing first!
— NOT a standard
— Must be marked up
— Label “MOD”
— Must be sealed &

signed by P.E.

= Also must include
the rail standard
itself

— C-RAIL-R only provides
anchorage details

Thia

structures with rails listed on this sheet., Detolls with

appropr
speciti
curb wi
shauld

carndi 7

T T
| 5] 5]

L

ISEC W

al iming

STandaar

Juard rtence pos pos it ion Mg nis snee may no ne
thowut modi fication. The detal ls shown may need 1o be

if the exaoct existing condition is not covered. In aQ
getanl |la ond notes nat reguired must be crossead t or

gnaat is 0 be wsed Qs a Quide for ratrofitting exis®ing

fate notes from *his guide should be prepored for *he

& apol 1ocafian, imensions of existing slal thickmess,
dths, heights, efc., should be shown. Porticular core
oe taken 0 ident ifying fhe bridge cbhutment wingwal

ons and providing for proper relinforcement onchorage and

ted, "(MOD!" added, the phrase "(Not to be usec
-5 i - - - - - _— - - P -
remaved, and the sheet sealed ond 519

SHEET 4 QF 4

’_&ﬂ' Texas Deparfment of Transporfation

Srigge Ohision

RETROFIT GUIDE
FOR CONCRETE RAILS

(T221, C221, T401, T402,
c40z, T551, SSTR, & T552)

(NOT TO BE USED AS A STANDARDI

C-RAIL-R

fross o letdiEz dn wa TulOT [cur TuDOT |om  JTR [on WM
E}Tlﬂ.'lT Apral 2003 DIETRIET FEDERSL ][ FRSMELT SHEET
REv[EI5ers
I"""'“' &% L Slab Pall Refrarit =T coureL | seeT | aom [HocHway
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How to use the details

= Need to know:
— Type of superstructure/culvert
— Slab thickness «—— most important variable
— Is there an existing curb

= You have a slab thickness 7” or more
— Lucky - easiest to retrofit
— Want to use T551
— Rebar doweled and epoxied into slab
— Use sheets 1 & 2
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How to use the details

Sea Section A-A. (7 ~
? @ % Intermediate Wall Joint—

Baors Spa at 1°-4" Max i{could have an & Spa at 8" I|3"
I | st lot drainify = 4-p" !
- eptional side slot draini(]} o |

‘_._Tl —-—T— 1
| W pegn gw = w pegn gw |
—|T Slot m’ Slot ' |

f |

i | 1 i if |
#5) anchor
pars spaced L
a8 5I1uwh,@@
T

_LL_l_l__l_l_l____i__l___I___|_|L___j__.__r___l_l_l__l_l_JL_I_I__I_I_l____i__l___I__L_;L. ______ L Ay A

Fusanail
Euiu.,,-,ww ABUTMENT BENTS

3" Bars Spa gt &" Max

[N )

pa at a" Bars Spa at ' -4" Max lcould have an & Spa at 8" & Spa gt B
EREL optional sice slot :’qimﬁ} = 4" -p" | = 4 -0"

-]

SLAB EXP JOINTS INTERMEDTATE WALL JOINTS
wingwal 1= - Existing Concrete Slab - . I
et arehor ROADWAY ELEVATION OF T551 RETROFIT RAIL®
Efrﬁhggﬁcrfj’:‘ (55TR Rail similar}

~ o

\ J \\ _ Y J

(28] anchor

. f
Bar saated 085 Anchor bar EA1
égnmgm'se: ’ (=61 locoted as
" Roody hown, See
Roodwy b -

Elevation of Roodway .
15851 Rail”. (2 Elevation of _
_ 1551 Rail”, (2)
EAZ
d as

| .@I g 4
: ' = A o
4 Wooo E 2
4 |
209 1 \ I oL =
_.|_._ _ N £
|' A o | =
- T i
|‘1_|)—|—*JI [ N P -
| +—
| 1 b=
g" qn [
| . -E
b Yt Pret Bitum i
Exigtind, 1°-0" , Fiber waterial -
wWingwal | | I =
11

T551 RATL
TS51 RAIL
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How to use the details

= You have a slab thickness 6 /2"

— Must use the bolt-thru option on 1 1* pia nchor * Dig ancho
al+.  Ses "Anchor ee "Ar
sheet 3 oty BT SetroTy Dotal
— Spacing of anchors in notes 15-18 . |2 |2
(not from sheet 1) oo lE G Zle
. : = 0 =E
— Wingwall still uses epoxy bars 3 I 5 K
T - -
j[_ | - ]
— Less favorable option than epoxy )
anchors because access beneath )
T551 RATL

bridge is required :
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How to use the details

G

’
-

=il

AV A A ;';'v7‘
1. BIBIR'R'E 4 "
-~ - - == == 9
YryYyiritii -
.c VVYILELLILLIAIAAAN
. J ¥ I A AN
41 == TR
¢ - ¢ &
= 2 1 A1’
4 o
: i r | *11 K(’ ﬂq < a
" =} FEFS R T -
- N H LT
4 = FEESTS == iy
= - = 1= ':.”;,’51:511, Y |

Anchor bolt

Secondary epoxy anchor
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How to use details

= Scenario 3

= You have a pan-form with
overhang

— Must use the bolt-thru
option on sheet 3

-

H EE
Flush ar
Ve " Max

+ +
T = E

ZL o« x
=|5% & i
(T8 T w T
@|C s +

x L =
pglese S Z5
o|leT + ® o
- iz
=
&t
tles € £
dlvm & g
o = 2
0=y

o 5 x
o|z® o @
wl+g T =
w|wE |

a5 | T

=

ANCHOR BOLT OPTIONS®
AND ASSEMBLY DETAILS

© Jnlm——-‘

only
Joint Cpening_, ! . 5" Win ,
Edge of Rail Joint ' Edge of Rail Joint
|
~— Galvanized ! ~ 1 Y PVC pipe
Bar RO (#8} | (Sch 80) |
[ .
] | q
' 8 J
- | 2 gn
5'-0" Calvanized Bar RDi#3}

BAR RD (#8) ASSEMBLY DETAIL

la anchor Belt. See "Anchor

OR_BOLTS® .
—— B

"o
21t Options and Assembly Detal Iu".ﬁ:ﬁ@—

— Spacing of anchors in note
17 (not from sheet 1)

2 Bars RDIWAD placed
as shown at sach joint.
Certter RDO#E] par at
jeirt locations with
1 %" PVC plpe Scn BO

[._-.
- E" |RD ing}
I5:‘-<.|r.'.il‘ul::l

? Bars RD(®8] [l aced
as shown at each joint.
Center RDi#d} bar at

L]

" |RD (#E)

— Wingwall still uses epoxy e sipers o0 oo side of ;51 E

bars ains, - ?2 -;%
— Only available rails are | TR

T551 and SSTR X

— Based on crash testing

Siab T ST

and 17-0 3" Win and
— i 1 Girder 19-8 1" Mo Girder
Has overhang limits i B e g

RETROFIT RAIL -
SECTIONS ON CG (PAN FORM) SPANSY

Only 55TR and T5351 Ralls can be retrofitted +o Pan Form overhangs as shosn.
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How to use the details

Locate fac T rail Tt
0 2" of +oce of curb.—
— May be formed
= Scenario 4 o0 o @ =R R
r located BV
shawn, !
"Bmad —f—
|

= You have a curb ﬂ} I
— DO NOT REMOVE THE CURB [L+

Lyt -
" Embed

T221 Rall retrofi+(@
| =

— Use details from sheet 4

LL="11

i -
[ _i @/” B ¥

— There are restrictions for use e

of these details @ [ EEEEe m

+ Rail type 3 (el e

* Minimum curb size ! I j
— Use same elevation (Sheet 1) , +M_

for spacing of anchors S 7 v By
— Wingwall still uses epoxy bars 7221 RETROFIT RAIL EXAWPLES® e

( Also consider T131RC for
retrofit on curb )
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How to use the details

= Notes, notes, notes
— Carefully review which notes go with which details
— Best to strikeout or remove non-applicable notes
— Epoxy anchors require a particular epoxy - pay attention

= General Notes

— Retrofit details provide a TL-3 rail, regardless of higher rating shown on the
individual rail standard

— Payment Item 450 “Ty xxx (Retrofit)”
— (will be Item 451 in 2014 Spec book)

= Your bridge doesn’t match anything on the C-RAIL-R?
— Contact BRG
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Example retrofit 1

= T221 on 8.5” slab with epoxy anchors

isting
oe 4 fiall
be removed (1)

xisting deck
fo remain (3

DlrM:.UR 0
Type a (‘\

™
to be remeved (1)

| —Demoged deck(3)

nall be removed, Existing
ng bars shall be

Sund o 1747 balow 4he surfoce of
ook concrete, and repaired fo o neat
n accoroance with Item 429, '"Con.
Structure Repair' ond current Special Prov

r.s.

loose debris
te Structure

(D)Esposea surface snall be ¢r

y the Engineer.

T

] 3 Existing overla:
LB - “E /[ 46 cemain ¥
tfg - :é =
- = .- =
i = " - Ut as opproved
4 t ed surfaces prc+ec+ea By new
— — not be grouted,
damaged deck shal | be properly cleqn:
paire gocordonce with Ttem 423,
Structure ?a:\ﬂ:r” 'nj current Special
prior to placing new rall concrete.
AT UNDAMAGED RAIL AT DAMAGED RAIL/DECK
TRANSVERSE SECTION OF EXISTING TYPE 4 RAIL
(Field verify all dimensicns)

E;g‘EFiGCE—» T odoint —= T Intermediate Wall Jofnt—=
3" 6 Spo ot 8" Bars Spo ot 10 5" Mox {could have an 6 Spa ot B" Bors Spo ot 10 Yo" Max_(could have on 6 Spa at 8 ‘3'
= 4ot optional side slot draini(y) = a-o" |' ootional side siof draini(z) = a0t

"

2 -0
Slot

(#6) anch

E==

BRIDGE ENDS

har
bars spoced

s shown. ()

(m6) onehol
bar I‘x.u‘rmd as

Embed

n

aL
SLAB EXP JOINTS

ROADWAY ELEVATION OF T221

SN 2 A I

RETROFIT RAIL®

@n maxinum of 2 optional wJL slot drains per
ponel are ollowed, Tf 8'-0" Min cl
spocing between droin =.|m-a

514t witn Hilti HIT
Other Type I[1 Class ©

\J)ENDE; (T

nd Ann

e ]

a e be_used

+ con be_demonstroted
9 the strength ST
same o jeptn and anchor bar size and
Spacing,  Follow mejufdcturer s cure::ﬂr.um= for
Tnetalling the epoxied anchor

H[T \‘E;nu wfh the

(®)Showing spa
~ "zl ehored
ndar;
\n retro
Reinforcing steel ond term cnrms:‘hnn‘
not shown for clority, See Type T22

sheets for details ond notes not 5\\,wn.

of (®8) anchor nur apoxy
it

‘):rwlng |aaaf|m or locotions of anchor bars In o retrofitted rai

I
tlen, -opricte ral| standord for cetolls ond notes nat Shown,

(E)0e not cost ralls or paropet walls on +op of overlayssseal coats.

\_):ee Typs T2zl OD) rall shests for rainforcing stesl. Medify length
erti -aing & as reauired to fit existing structure,

Bergl el Felforc g Dars may Be. Femoved ohly 1T hair poslTlen

puts them in conflict with un-removed portions of existing structure.

fﬁ)kcnnuur, i#4) anohor bors 17-4* In length are embedded 4' with o
III Closs C xy onchorage system. Fol low monufocturer’s
a1 1100 the epoxiad aenar pars.’ (¥4) anchor
ong rall ot 4 £+ M
08 ond edge of s1ds $167 drains).

Sieeotons. for
bors spoced Inng dine
longitudinal ly from outs

INTERMEDIATE WALL JOINTS

GENERAL NOTES:
se of these ult

arail Inu ccceD‘Y‘u“\e |Dr Tas‘?‘ LewEI 3 reuc'dless

. atings thet may be indieated

the ruil andqrd

Rail strength tests h n pirformad en the
poxied (#6) anchor bar Evs‘rer which ha
Strength
tem.,

monstroted thot the ul+imate
developed in the anchoroge sy

Removal ond disposal of existing ralling shall

in occordance with and paid for under [tem 452,
11ng*s All new construction shall b
» with [tem 420, "Concrete Structure:

Poyment for a retrofit r Ttem

450, "Ralling" ond current “Spe

| be as per

All parts of the roiling,
exlsting ceck, breck backs,
of anchors, and installation of
concrete ncluded in the price bid per |IF|EUI'
feot of ro

—a

MBSF Terminal

ond Installation shall
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Lfs. woshers,
¥y fo the
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e
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JUNE 2013
s
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Example retrofit 2

= T552 on pan-form with overhang

[ 40°-0° T552 Conorete Rail Parel Length (Tyn!
See tion of T552 Rall Rail ona TRE length
Rerrofi1" for Bar AD (=8) ‘ 1%
plocement and notes. See "ﬁu,' on of 5 A
See stoncord for enchor 2 -t Retrofis® for bor Ab (48
bors ann rP forcement not shown,— Vo Mox —— 1 = EA1 (W&} anchor 1ot P n(‘ ’l\AF nd notes.—
3 " Mo bor spaced os shown - .
& Thrie-pean » ebutment backwal 1.(2) 1-0
Terminal -~ I‘—‘ TP
Cennector
) |
vertical Toper, !
See 1552 roil °
stondard. -
. T T T T
See Tr ic Rail —_—————— —— i ——— e ———— ——— e ——— -
Foungation (TRF) T T - '
stondard for | | |
reinforcement | | H
not shown. | | |
i#4) ongnor bors |-4 lengtn | | |
are embedded 4° with o Type 111
glass © epoxy ochorage Systen. ‘ i i
baors. O [ anchor bars in ! ! '
(TRF} ond 66" | 30" 3 | 9'-0" | -5"
Eng of Span—= 40'-0" Existing Span —%& Exist Joint
el
ROADWAY ELEVATION OF T552 RAIL RETROFIT
1" Dia Anchor Bolts not shown for clority.
C()NSTF?UCTION NOTES'
iditienal u'.:‘cruqe requiremen
8l \[) fur l\“ (J lowed. By ook o |
anchorags oF o minimm Epoking '3 T1, weiding
- betwesn the coge anmd od o nnrr\'w"qs can be
(D) Terminal Comnectors ond associoted hardwore are to be poid for under the performed, Do not we g oge
[tem M\,fg\ Du;,m Guord Fence Tronsition lnr e-Beam) ", Metal Beom Guoard system detoiled of
Fence TransiTions musT oe artocned to brigge rall ono extended along
the_emDORAMENt Un1e8s ofherw)ce shown in the piane. MATERLAL NOTES:

=~ 4) anchor Dors used for the epoxi
(@ eabed (%6) enchor bar & A4 with -|i|| HET un'"'qge _ygfwrr must not be epoxy coated with
Omer Tyoe 111 Class C epoxy odhesives mest of DMS-6100, the required embedme:
"Epoxiet ang Adhes|ves', moy be used If | b ns he
weet or exceed the sirength o' WITH HIT RESO0 with fhe same snbedment depth GENERAL NOTES:
ond onchor bor size ond spacing. The contractor i5 responsible for any cost Use of these refrofit details will result in
9ssocioted with this demonstrofion, Follow monufocturer’s directions for a relling ccceptable for Test Level 3 regardiess

stal 1Tng the epoxied onchor of the higher ralings thot moy be indicated on
~ . N _ the rail stondard.
"2JE 1+ Dia ASTM-F1554 Groge 55 Anchor Bolt or Threcded Rod. see Traffic Rail 7552 standard for cetails ong
notes Not snown.
@I’Ima washer ‘pﬁ # 3 % 5 ASTM-A36 witn 1 Y " Dio Hole centered. See Traoffic Rail F‘,_nqgngﬁ (TRF) stondard for
deto

@Gulvu"'ze ancnor bolts, nuts ond plate woshers. idge must be

posed of off ght of woy. &
needed and wark per formed wi rot be
rectly but mat be conafdored

1o the bid [te

for a retroflt Tal1 wiil be os per [tem
9", Dy the type of the rail refref
irofit)

(®enas of 1 14 PVC pipe Sch 80 must be toped off to prevent concrete or mortar
from seeping in.

"Ty' 1552 (R,

(3 Jnlnf—-|
|

Joint Cpening_,

Tack Weld\

Yin

Flush or
Ve " wax

< ;:7?; ﬂ_.?\ 3 | \ SHEET 1 OF 2
TE | @ ] - Edge of Rail Jeint ' Edge of Rail Joint "
Bcide | o 2f e ot ma,
WEC 52| | I Galvanized |, Fuc pipe M 7exas Department of Transportation
ZE 55 is ! | 5
§82 51 wE I ) T552 RALIL RETROFIT
-+ v -
&:Ei O Ui | 26"
“lag = | LONG CANYON CREEK BRIDGE
0 o h 5'-0" Galvanized Bar RD(#8)
ANCHOR ANCHOR BOLT OPTIONS® b E
BAR EAl (#86) AND ASSEMBLY DETAILS BAR RD (®8) ASSEMBLY DETAIL [Cron Ferurs 7
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Example retrofit 2

3°-0" or as directed
by Engineer

= Sow cut [(score) the EKIUT ng over lay on
-idge deck to provide

1 -10% -t .
. . 9, the portion of the
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Example retrofit 2

¢ Bars RD(#8) ploced
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1 Y4" PVC pipe Sch 80
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= Pan-form bridge
= Notice overhang is

2'-2.757

— Larger than the 1’-9.25”
max on Guide

= Move rail 5.5” from edge
to satisfy overhang limit
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Example retrofit 3

= T551 with epoxy anchors on slab with curb
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Example retrofit 3
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$/If $/If $/If $/If
Conventional 54 80 39 34
Retrofit 170 167 106 110

= Retrofit is 2-3x price of conventional install
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= C-RAIL-R has easy retrofits for:
— Slabs 6.5”+ thick
— Most pan-form bridges
— Slabs with curbs

= Details will provide a TL-3 rail (50mph)
= Must be MOD and sealed/signed

= Other situations can be handled
— BRG needs to evaluate structure for best rail type and anchorage

= Questions?
— Amy Smith 512/416-2261
— Jon Ries 512/416-2191
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