Development of a Thrie Beam Retrofit for

Upgrading Obsolete Bridge Railings 2019-23-BR

PS Developers

Carlos Torres, Michigan DOT; Derwood Sheppard, FLDOT, Alex Bardow, MASSDOT, Alex
Lim

Project Synopsis
e Design and Test a new Thrie-Beam retrofit bridge rail closely spaced posts anchored
to a 9-inch high concrete curb to meet MASH TL-3

Project Goal
A Thrie Beam retrofit bridge rail that is MASH TL-3 compliant

Project Background

* Interest nationally in this problem statement for MASH TL-3

* Oregon DOT & Several other State standard details to consider and use as follows.

* We had a kick-off meeting on October 6, 2020 to discuss the design(s) to consider
moving forward
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Development of a Thrie Beam Retrofit for Upgrading
Obsolete Bridge Railings

* Proposed Oregon Design to consider:
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Details from our October 06, 2020 Meeting

Test Installation
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| S— 72" Wide-Flange Guardrail Post—,
Timber Blockout, for W-section Post—,_
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“—5" Guardrail Bolt, x 2 @ each Post
s
112" tt——— 5" Detail B
_~—Anchor Rod, @7/8" x 10" Hilli HAS-E Ty % tench end
. X 4 @ each Post - See 1a
Section A-A -
Scale 1:10 1a. Secure with Hilti HIT-RE 500 V3 epoxy according to
manufacturer's instructions, with 7-1/4" embedment.

1b. Recessed Guardrail Nuts on all 5/8 Guardrail Bolts.
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Post Detalls
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Section D-D

@1/2" (#4) Rebar @ 9",
in top mat and as shown - .
in Wall E e

1-1/2" cwr

Top Transverse L—, @ 5/8" (#5) Rebar—~_
A % x2inCurb

@ 6" in top mat \

. 1-1/2" cvr
; _ 6"
Tie Bar -see 4a '

— 0"

1 . i Y oo
Existing 217
concrete A
J Y 8"
. L 1-1/4" cvr
7NN
L B )
Y o
o
+42"
Bottom Transverse L
@ 18" in bottom mat
da. Secure each Tie Bar to existing rebar (not shown here) protruding
from the runway with a minimum 3" weld. Maximum spacing is 18".
@ 1/2" (#4) Rebar 4b. All rebar is grade 60. Minimum rebar lap is 19" for #4 bars and
in bottorm mat 24" for #5 bars.
4c. All rebar dimensions are to center of bar unless otherwise
indicated by "cvr" (cover).
4d. Chamfer top edges of Curb and field side edges of Deck 3/4"
each way as shown.
Y 4e. Concrete shall be TxDOT Class 5 (4000psi).

Roadside Safety and
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Oregon DOT — BR270

Guardrail Transition ar alf

corners. See Detail ‘A' (typ.) ] | Guardrail Transition feach) See Grading
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5 spaces @ |-6¥," = 793" 3 spaces @ 310" = 9-4l,"

F2" dia. holes thru

flange on webh ¢ —— ** Maintain first post spacing as showrn.

" ‘opes AN Consider alternative attachment details
! Z m:j"' “-;Pi! w'w;: for Drilf 613" dia. holes for & DETAIL "A° to the bridge rails end. (te. partial curb
Treated timber block guardrail connections. "7 78" dia. H.S. b s thi & end block removal or addition of a
2B X -T0 \ dia. .3, bolts thiu new end block)
Connection plate existing bridge rail, (Use

|
_\ | alow-impact rotary driffl, Thrie Beam rail, double thickness,

*
" ; | 2- 0. 105" thick elements (dwg, RD4710) g
S == @
o TRAFFIC SIDE | S | 'F., 1 =l Terminal connector, T s Thrie Beam transition, single thickness,
3 | - - H :
i Wax24 or ;’S | E : | < see dwg. RD4T10—, : N 1-0.135" thick efement (dwg. RD410)
3 alternate steel post M | | B = 5 ¥ .
and base plate— & 1 1 S L= 9 =i c ' H\
1 N 1! ™ s ~
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Leveling ; 1 |
e {this sheet) Lo a E L EV ATl O N
8" Curk assumed j;}ori hataht is less th . 72°
. . .rm"{ ) ;::g f:) :ar;fs: :: 80 =t Fransition top of rail height
use 1-9%; s dimension. - N _ . 3
SECTION 'B-B ’ " Al 4% 1% GENERAL NOTES to match 31" approach rail.
Provide nan-epoxy grout for the 2" nominal grout pads as nated in
Section 02080,
35" PLT P Provide structural steel conforming to AASHTO Specification M183
N (ASTI A36).
io” 27" Provide all H.5. bolts conforming to AASHTO M164 (ASTM A325).
. o Post - Provide and install High Strength resin bonded anchors (Grade 105)
3| 2 1074 7% . according to ODOT Specification 00535
2 2-¥." dia. holes for 4- 115" dia. holes 2 Hot-dip galvanize all anchor rods, washers, and nuts after fabrication.
47\ 5" dlia. bolts (ASTM A307) for 7" dia. . Hat-dip galvanize all cannection plate balts, plates, and washers
Bend f anchar balts — tn after fabrication of plates.
10" { ena fine 8" T 2" Field verify before fabrication.
| i I N
ol | | - ~O o]——=
2] J
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) Fis . S
— a — 4 Ha _ ¢ % BASE PLATE DETAILS
5 2 R
i"_\_ ('% 4 - ':; “+ +| .‘r + _ _L . Accampanied by dwgs. BR203, RD405, RD410
. | | o by d

i - 1 S N R \ CALC,BOOKND, = _ BASELINE REPORT DATE __ _ 20-Aprll-2008

- 1 f /L | x AN m l PLI NOTE Al mawerial ang warkmansnip shall be In accardance with

~N ., T ALTERNATE P T the current Dregon Standard Speciflcations

"‘%‘[ // \—Dm’f and tap 7 holes for 7" dia. H.5. —(35 The selection and use of this OREGON STANDARD DRAWINGS
&-1"dia. holes for / hofrs, Boles to be flush with back of plate Standard Drawing, while de-
7" dia. H.S. bolts signed in accordance with RAIL TRANSITION FROM FLEX
BACK PLATE generally accepted engineer BEAM RAIL TO CURB AND
! DEVELOPED VIEW: CONNECTION PLATE iﬁghﬂn'njfpifs and p[,:a‘;ctff(‘; PARAPET RAIL
' is the sole responsibility o,
| the user and should not be 2018
| used without consulting a DATE REVISION DESCRIFTION
Registered Professional En — —
gineer. = =

Effectlve Date: December 1, 2019 - May 31, 2020
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Oregon DOT — BR27/3

Max. 2 post spaces @
NOTE fess than 63
Maintain post spacing at 6'-3" Extsting rail
full fength of structure,
A maximum of 2 non-standard post
spaces may be used to adjust the rail
installation ta march structure length. )
DETAIL "B" Guardrail Transition Fay fenath for Rail (in feet) . Guardrail Transition (each) | See Grading
_— at all corners. See Plans
Detail "A” (typ.) —
TExisting rail i
| o See Detail 8" —Existing rail /—Sm: NOTE 1 (this sheet) 8°E" timber blocks
| otk s I Wexs ftyp.) —
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: Full length of Structure 5 spes @ 1 L6¥= 798" 3 spes @ 3-16"= 9-ql"
P ' !
)|£1_r _L e 1-6Y == Maintain first post-spacing as shown.
N DETAIL "A" Consider afternative attachment details
| @ 'E A I to the bridge rail's end. fi.e. partial curb
Treated timber block PLAN =< and end Block removal or additien of 4
I .f.iefe'f{ .crrlucrurafgf.;.die} FLAN R new end block)
i j,-:: i;’: ;;ffg::‘;f{ Fw 1" slotted holes ;”gi g;‘m;? '_"';(’" ‘?"J”'E"’e m;ckne;;ﬂ, 410) E: C v Thrie Beam transition, single thickness,
—0. thick elements {dwg. =~ \ 7 " i
3 from € of block—~._ theu front flange i h d W -0 1357 thick efement (dwg. RD410)
—
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3 | | Shs
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M | &=
. s ) 215 — o
Wéx24 or "'f' o1 } }’ NOTE T C ***Transition top of rail height
alternate steel post ™ ! | Ny Transition posts may be steel Wex39 A to match 31" approach raif
and base Plate + — or timber 8x 8" Al posts to be
of same material.
Finish Grade . ELEVATION
2 & EEEVATILIN
E
SECTION B-B
4- 7" dia. H.5. resin bonded anchors Leveling nuts GENERAL NOTES
AR SAA S ae FProvide non-epoxy grout for the 2" nominal grout pads in Section 02080,
M Note to Designer. ) Provide and install High Strength resin bonded anchors (Grade 105) according to
NOTE ) . > 1. Check Srr:uc_mraf Capacity <| . ODOT Specification 00535.
“if curb ﬁf’gﬁf is less than &', SECTION A-A of the existing curb/deck ¢ Ny 2 Provide alf structural steel conforming to AASHTO Specification M183 (ASTM AZ6)
use 194" far this dimension. — > > 29’-; 515;’0’595- i . < = N Hot-dip galvanize all posts, anchor rods, washers, and nuts be after fabrication.
P eck Structural Capacity p— Field verify dimensions before fabrication.
( of the existing bridge deck < ]
€ overhang, 4
M AAA AN A A A
2"
i
1% LA 4" % : —
i
~ Accompanied by dwgs. RD405, RD410
Al ;\\ I's T CALC, BOOKNO, = _ _ _ BASELINE REPORT DATE __ _ 20-April—2008
! | - MOTE: Al materlal and workmanshlp shall be In accardance with
i H the current Oregon Standard Speclileatlons
Post —. _?Lb{ryp ~
~ 5 | |~ The selection and use of this OREGON STANDARD DRAWINGS
4- 1¥:" dia. holes For \ - ~ iy FPost —~ Standard Drawing, while de-
\
75" dia. anchor bolts ——, B?_V_ | signed in accordance with THRIE-BEAM RAIL RETROFIT
i ' 2" - - enerally accepted engineer
- == g i P g,
, Ny 1N . generallyaecepted g | FOR CURB AND PARAPET RAIL
. ' " is the sole responsibility of CONNECTION DETAILS
1 K ALTERNATE POST SECTION C-C the user and should not be 2018
1 BASE PLATE DETAILS _— used without consulting a DATE REVISION_DESCRIPTION
Registered Professional En 1 i.-)$_-|a fddcn Mote for deslaner
gineer. - -

Effectlve Date: December 1, 2019 - May 31, 2020 BR273
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Michigan DOT Guardrail Retrofit on Bridges
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Michigan DOT Guardrail Retrofit on Bridges

_——6Lock T 26
e ~ A4S REGUIRED G
w2 MAX.,  BLOCK OUT
REFLECTORIZED REFLECTOR[ZED 0 | AS REQUIRED
ASHERS NN, WASHERS MIN.
[SEE NOTES) —~ (SEE NOTES) —~ o KODD OFFSET BLOCK
\ \ — (6" WIDE) [ eee—
\ -
——— WOOD BLOCKOUT Y | wooo BLOCKOUT
(6" WIDE) z A 16" WIDE)
N € 1" DIA. HOLE IN BEAM, . € 1" DIA. HOLE IN BEAN,
5| . WOOD BLOCKS AND CONCRETE 3l . = WODD BLOCKS AND CONCRETE
T POST. ¢ %" DIA. THREADED T < POST. € 3" DIA. THREADED
~[ 7 STUD WITH ROUND WASHER w T L STUD WITH ROUND WASHER
~ UNDER WELDED NUT AND SQUARE ~ UNDER WELDED NUT AND SQUARE
WASHER UNDER OUTSIDE NUT. { } WASHER UNDER DUTSIDE NUT.
£
N T0P OF EXISTING WEARING SURFACE TOP OF EXISTING WEARING SURFACE
SECTIONS THRU R4 RAILING
/'* FOR BRIDGES SKEWED [M DIRECTION SHOWN,
[T MAY BE NECESSARY TO INCREASE THE 8"
REFERENCE L [NE [ OFFSET BLOCK WIDTH TO LOCATE POST WHILE
[ MAINTAINING REQUIRED POST SPACING.
BRIDGE RAILING END POST — 5 \ oo
N [‘k ||~ 400ED GusRDRALL PoST
/ |
/l‘ 1'% + o POST SPACING _,
1 (4 SPACES MINIMUM) |
I
WODD BLOCKOUT —=f |
W00D OFFSET BLOCK —=] _P'
* T I ‘% T I
[ Y
\ \_FRONT FACE OF |+~ FIRST SET OF POST BOLT SLOTS
\ PN PP FOR 1'-6%" POST SPACING BEYOND
BEAM ELEMENT  BRIDGE CLRB | 1°—7"_|1'—6% STRUCTURE REFERENCE. LINE
VA, MAX.
FRONT FACE OF APPROACH CURE—"

WHEN THIS DISTANCE EXCEEDS 1°-T". DRILL
ADDITIONAL HOLES FOR POST BOLTS IN BEAM
ELEWMENT AND PLACE AN ADDITIONAL POST.
BLOCK AND OFFSET BLOCK (AS SHOWN)
IMMEDIATELY ADJACENT TO STRUCTURE —

PLAN OF ADDITIONAL POST DETAIL

1 12'-6" 6l
3" % 3% SLOTTED HOLES
SPACED AT 1"—6% % 1 6% £
By x 5"
- SLOTTED HOLES
P | Lo
s i T
SLOTTED HOLES
: == + + + 4
hj I I # * NOTES:
= - 1 g Pep
P N =+ -+ i + + POST BOLT SLOTS  THIS STANDARD IS INTENDED FOR USE IN UPGRADING OF
o \I\ £l EXISTING R4 TYPE BRIDGE RAILINGS AND APPROACH
J 3 |4 sy ~— SAVE_[ROSS SECTION AS 2 CURRORALL -
THRIE BEAN ELEVERT U e BRIOGE RAILING, THRIE BEAV RETROFIT AND GUARORALL
i ANCHORAGES SHALL CONFORM TO THE CURRENT STANDARD
THRIE BEAM EXPANSION SECTION PLAN R-GO-SERIES. WHERE APPLICABLE. EXCEPT AS
SHOWN ON THIS PLAN.
NOTE:

ALL WORK AND MATERIAL SHALL BE IN ACCORDANCE WITH
SECTIONS 807 & 308 OF THE STANDARD SPECIFICATIONS.

REFLECTORIZED WASHERS SHALL BE SPACED AT 25'—0"
INTERVALS AT BEAM ELEMENT SPLICES.  THEY SHALL BE
ATTACHED AT UPPER POST BOLT SLOTS WITH STANDARD
R4 TYPE BRIDGE RAILINGS CAN BE [DENTIFIED AS HAVING CONCRETE SPLICE BOLTS.
POSTS AND REMOVABLE METAL PANELS WITH GRIDS OF THIS PATTERN.

MICHIGAN DEPARTMENT OF TRANSPORTATION

BUREAL OF DEVELOPMENT STANDARD PLAN FOR

BRIDGE RAILING,
THRIE BEAM RETROFIT

(R4 TYPE BRIDGE RAILING)

B—22‘E SHEET

4 0F 4

| 2-13-2019
F.H.W.A. APPROVAL PLAN DATE




Michigan DOT Guardrail Retrofit on Bridges

P s N — BLOCK OUT 25
e 7 AS REQUIRED 634"
HA; / MAX.  BLOCK OUT
- - REFLECTORIZED 0 | AS REQUIRED
REFLECTORIZED 0 WASHERS MIN.
WASHERS MIN. (SEE NOTES}) — _}——— WOOD OFFSET BLOCK
(SEE NDTES) —, ! N \ —— (6" WIDE)
| ) gy | W00D BLOCKOUT
\ | Wooo BLOCKOUT - (6" WIDE)
- . [6” IH'I[}E} - _— :::::::::::::::P
. 5 € 1" DIA. HOLE IN BEAM,
= ? =1 I |— ®Bz=zzffzzz==gz==== WOOD BLOCKS AND CONCRETE
. vl ¢ 1" DIA. HOLE IN BEAM. T POST. ¢ "' DIA. THREADED
ol .| © b o mois wp covrere | ] 0 T
- P T i o
A PO e gk o Do FHREADED WASHER UNDER OUTSIDE NUT.
™ UNDER WELDED NUT AND SQUARE Ia w
WASHER UNDER OUTSIDE NUT. \\
l —TOP OF
£

\— TOP OF EXISTING WEARING SURFACE
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MODIFIED POST SPACING AT INTERMEDIATE DECKE JQINTE DETAN
FOR INDEX A&8Q-47], #60-475 & 460476

FLDOT 460-470: Thrie Beam Retrofit Typical Details

FARTIAL PLAN

INTERMEDIATE JOINT SKEW DETAIL
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FLDOT 460-470: Thrie Beam Retrofit Typical Details
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FLDOT 460-471: Thrie Beam Retrofit Narrow Curb

Intermediate Deck
NOTES
1. 0n approach end provide Index 536-002 (as shown) or other site
see Roadway Plans. For treatment of trailing end
2 e Deck Joints
dex 460-470,
(r . EX ! match adj areas and
k_ ired. Exposed existing
— Existing Bridge Deck— ete and grouted over.
1
! PARTIAL PLAN OF RAILING
i
5 and Match | § Post Belts and Match
ng End) {See | e {Approach a) (See
Sheets 2 and 4) —v—i i Sheets 3 and
! F-I%" spacing (Typ. except as noted along bridge, see Note 2} !
} ) ]
i '
| 11" Min, Intermediate Deck |
i § Post Balts —__| (T¥PJ a See Note 2)
Thrie-geam i ~ Asphalt Gwerlagp
Guardrail he esent
o e ol N
[ i =
1 I.!I IIII 1
4 i = Rt
1 I.I Ih 1
L I o
g Bridge Deck —
Tap af Existing Cu
PARTIAL ELEVATION OF INSIDE FACE OF RAILING
CROSS Pfl':.".‘._'“rl’\'ct::
TYPICAL TREATMENT OF RAILING ALONG BRIDGE por e et Details
LAST =[ DESCAIPTION: . _
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FLDOT 460-471: Thrie Beam Retrofit Narrow Curb

Control Line-

<
. ——— Eli'x.f?ll Fre
Thrie-Beam - -
Guarq‘raf!-—ﬂ\ | * Lo+ U out
— |
/ | of Plumb (Max.)
] [ ] _
||I r‘/’ ‘ET&]_ X .
. | =1~ G Guardrail
- = \h_>\l | Post
/ | |l— %" @ x 1% Post Bolts
- - e f and Recessed Nuls

¢ Thrie Beaf.\ | — Guardrail Post Assembly "A", "B"
Guardrail __/J ( / or "C" {See Roadway Plans)

| A r__,_.}.'_z.lrx IG”X Jlfi?ll
’;'_5 -5 ) lhick Neoprene Pad
N :

Asphalt Overlay when

Varies 1'-9" o 2'-0"

BT 2~ 7 @ x 8 Adhesive-Bonded

present {Varies) < f:;'| T | =
Final Riding = /AL : ‘: : I. = ;E
Surface ~ | 3 [ .‘ | |_’_I'_|_|—”‘ w
|
I ‘
|

See

o Anchors with Heavy Hex Nuls and
- i D Fe Ir 'f’,:lll ! . y o | T

‘[ i etall "A= | = Washers set in drilled holes (5%
@

Max. Depth)

| -
Existing Bridge Deck —' /

?ll Es
I ~ Anchor Plate with | - _ 2 ~ 14" @ Hex Head HS Anchor

Z ~ Plate Washers [ 2" Cover Min. Bolts with self-locking Heavy Hex
(See Index 460-470) — ' Nuts and Washers set in 115" @
core drilled holes.

— Existing Curb

SECTION A-A
‘iTexi TYPICAL SECTION THRU RAILING ON BRIDGE DECK
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FLDOT 460-471: Thrie Beam Retrofit Narrow Curb

End Deck Jaint {5

Sheet 1)
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or End Bridge
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{Location Varies)
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> |

'
§ Post Bolts ?_J
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gired

£ing a5

y
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| End Deck Jaint {See Note 2,
| Sheet 7 of 4}

I: g Key Past

Roadway Guardral
{5ee Note 1. 5h

ansftien Block
See Nete 1}

- Dowel Bars 4L (10" Embedr
(See Note 2)

ng Apgroach Alab

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

SCHEME 1
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS

SCHEME 1 NOTES:

be omitted on

2. Fieid bend Dow
Bottem cleara

g b, see Roadway
ht of Transition ransition Block ma
I £ 7 : . Black M

g ends with no opposing traffic.

aintain 2 top and side clearance and 3

ars 4L withln Transition Block as required

Deck Jaint

1

Guardrail Fost

§ Key Past —~|

Dowel Bars 4L {19° Embadment)

Roadway
{See Note I,

-

§ Post Boits a_i F-0" Tran
Block {See }
1
g {Thrie-Beam Retrofit) _l_r‘tns:u. ¥y Guardrail Transitien
X ts of Payment (5ee Note 1, Sheet 1)
Past Boirs (Last |
index 460-471 Post) 1
| PARTIAL PLAN OF RAILING
| 2 = Variable Spaces (¥-1%" Max., 11" post Spac 25 moasured
L . .
' I'-8%" Min.) | to § Post Bolts

Guardrail Pos
Assembly

§ Key Post 7__1|
i
I

§ Post Bolts

-
1
¥

T
1 H L

f=—— End of Existing Wing Wall

or End Bridga —

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

- Existing Approach Slabk

(See Note 2)

SCHEME 2

RAILING END TREATMENT FOR PARALLEL WING WALLS

IEME 2 NOTES:

1. Frovide Transition Biock (as shown) or Curb if existing Apgroach 5iab does not have a curh.
g n Block or C

o opposing !

rb shall match existing bridge

k as required to maintain 2 lop a

loadway

curb. Transftion Block may

nd side clearance and 3
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FLDOT 460-472: Thrie Beam Retrofit Wide Curb Type 1

3

nl Face of Backwall & Front Face of Backwall &
ar End Bridge Begin or End Brlcgei

Plans for De

End Deck Joint (5

Sheet 1) ing Wing Post (T

Direction of Traffic

Existing Wing Post (Type Varies)
Flared V

isting Perpendicular Wing Wall shown,
isting Angled Wing Wall simila Existing Bridge
Copin

~ Existing Curb

A [ Existing Traffic Railir
(Type Varies)

— Approach Siab Curb to
remain (Parallel Curb
shown, Flared Curb

/— 5 Bars aM

S

Y

Existing Bridg
Coping —
- — Dowel Bars 4L (10" Embedment)
) § Key / !gl_‘; y | B
Past . T
(T o I

""""""""""""""""""""""""""" iahb { Varies)

Guardrail Fost
vith Of fsar Blo

o

— Guardrail Past Assembly
th Offser Block (Typ.)

EARC]

S

nt) (See Note 2)

er Line —

h I Emb
Face of utter Line 4 ‘ -
Beam Guardrail . | M \ A
A i ' ! | - Existing Approach (Location
Existi Slab - o Varies)
| “— Existing Approach Slab - Fol | ‘ i Ed 2 sp.@ I'-3 3" Varies)
- Post Bolts (Last ) ¢ Post Boits [ i
'r:?hl ;':3"4“;3 _:‘»Isrl ¢ Post Bolts I F-0" Transition g Post Bolts (Last et T K&y \Roadway Guardrail Transition 7-0" <
, e o \‘4 Black (See Note 1) |’r1'r.d»:-x 460-472 Post) Past (See Note 1, Sheet 1} r— T
l_ Traffic Railing (Thrie-Beam ' Roadway Guardrail Tran ' | Traffic Ralling ({Thrie-Beam ! Roadway Guardrail See Note ‘._I‘
. Retrofit) Limifs of Payment -1- (See Note 1, Sheet 1} '_ | Retrofit) Limils of Payment -T_ {See Mote 1, Sheet 1}

' § Post Bolts and

—§ Post Bolts and Match
(Approach or Tr

b= N
ine {Approach or Tra
Er

!

|

[

!

PARTTAL PLAN OF RAILING

9 PARTIAL PLAN OF RAILING

{See Shest 1)
A-A and View C-C

Varies (6'=3" Max., 3=1%" Min.) 11" Post Spacing as

11" Post Spacing as measured

|
| to § Post Bolts
.

¢ Post

ieasured

I
! ta § Post Boits

.
¢ Post = -

Thrie-Beam 1_|| . m_m‘lk -
: Sheel 1)

Guardrail

End Decr {See Note Z,

(See Note 2

Asphalt Over
(’w.‘\e_‘f. present
| (Varies}

Sheet 1 of 3)

Guardrail Post
Ifr Assembly with
| offset Block (Typ)

ardrail Transition
Sheet 1)

— Readway

i‘k,_{ Key Post / o

~Guardrail Post

© Key Post Roadway Guardrail Transition
| }

| ,/_.'See Nate 1

| —Asphalt ©

!
\ presant |

\ Assembly with '
| |" offset Block (Typ) [ ¢ post Bolts |
T

Ll
,||"HF

= o gk =
S A7t AF aries (Match
Pl .|"' L Tral fan Block haight
A= {See Note 1) -Bars 4M /

=33k
1

Varies

Existing Frant Face of Backwall & o existing An
Bridge Deck - Begin or End Bridge — | d I =Xisiing Approach t Face of Backwall
RS | — Dowel Bars 4L (107 Embedment) (See Note 2) or End Bridge -
PARTIAL ELEVATION OF INSIDE FACE OF RAILING PARTIAL ELEVATION OF INSIDE FACE OF RAILING
(Existing Wing Post and Traffic Railing not shown for clarity) (Existing Wing Post and Traffic Railing not shown for clarity)
_——— SCHEME ] ———— _——— S§CHEME 2 ——————
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS RAILING END TREATMENT FOR PARALLEL OR FLARED CURBS WITH DETACHED SIDEWALKS

OR INTEGRAL SIDEWALKS LESS THAN 6" THICK

ave a curb, see Readway . Provide Tran n Bl fas shown} or Curb If existing Approach Slab Curb dees not extend to end of Approach Slab.
Transition Block may be Shape and height of Tran Block or Curb match existing bridge ition Block may be omitted on tr
ends with no oppoesing tra and on bridges with flared Approach Slab

HEME 2 NOTE

SCHEME 1 NOTES:
1. Provide Transitlon B {as shown) or Cur
Shape and height of Transition Block or C
on trailing ends with no opposing traffic

g Approach Slab does
irb shall match existing &

2 lop and side clear

Transition Block as required to main

. Field bend or tilt Dowel Bars 40D and Bars AM w
and 3" bottom clearance.

N

= and 3

ck as required

LAST =[ DESCRIPTION: ] i
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FLDOT 460-472: Thrie Beam Retrofit Wide Curb Type 1

1'-0" + **

\ 6" g + 15" Qut of
I | .
Thrie-Beam Guardrail — -

Nominal | Plumb (Max.) * Existing Traffic Railing
- \ \J}R | ' e J (Type Varies)
' V"¢ Guardrail Post /i

Standard Offset Block -

=l
N ost Bolts
i h I{_,-ﬂ?"_-_ g l
- ~ I\“'>\{:::::ﬂjv"’/ and Recessed Nuts
T , L H
g | o . .
T| ¢ Thrie-Beam | \ R :j — Guardrail Post Assembly "A", "B"
™| Guardrail - / / or "C" (See Roadway Plans)
2 C ! |
t Overlay ¢ | !
iiiia;rggsgiay T2 xo10m x — Slope:! ' Existing Curb
{Varies) — : Thick Neaoprene Pac{{{r\h‘ 11| _Varies, : Overhang
. 2z = 0 T ) T R [
Final Riding = . L\ ";l || ‘I | |I l—25" Min. 1 ! E,;:'
Surface —\=| E|See petail A" Jh bl Embedment : =
LS T s
Hp |V e==memmmmemmm - - L
! 2 - W@ x 8" Adhesive-Bonded Anchors
with Heavy Hex Nuts and Washers set in
"'-"k"! drilled holes (5% Max. Depth)

Existing Bridge Deck J 2" Nominal " ) I'=1" Min. Embedment

—
Overhan T
’ / 'f ‘— 3" Cover Min.

#+ RGN —
Control ”ﬂ; - . 2~ 14" @ x 1I'-4" Adhesive-Bonded Anchors with
Heavy Hex Nuts and Washers set in drilled holes
(1'-1%" Max. Depth)
SECTION A-A
TYPICAL SECTION THRU RAILING ON BRIDGE DECK

= Texas A&GM R p
7 p oadside Safety
/‘ et Pooled Fund




FLDOT 460-473: Thrie Beam Retrofit Wide Strong Curb
Type 2

Control Line —__ glgn + »

Thrie-Beam Guardrail . b =+ 15" (Out _Existing Traffic Railing

— J| | of P]lurnbj (Max.) " ______/_/ ff)’pe Vaf’rr_‘s}
i -] ! v
I/ //r\ ™ LTy

¢ Guardrail Post

i & T !
- - K—>\‘?__I_7.—%’f;; g x 1" 'Post Bolls
and Recessed Nuts .
& ! ;
~| € Thr.l'C—EuaT// E,Zl/! -~ Guardrail Post Assembly "A", "B"
ol Guardrail — / _/ ar "C" (See Roadway Plans)
ASID.""B.I'-.* UFE!’J’E‘}-‘ Eri‘ Ir_z.'l ¥ IO” X ilﬁfa” \\— SJ' o E : EXESE'INQ Curb
when present ~| Thick Neobrene Pad y ope [ Overhang
Waries) — i moﬂuil L eres | [
- L Joos .
Final Riding 5 £ See BB | ‘ | |, 5 Min j : E;
Surface — = 5 =< Detail "A" | | Embedment ! L"‘:‘;
A || |JT I
| L

N

[ |
2 x E I ! —— 2 - " @ x B Adhesive-Bonded Anchors
ga ] / T 13" Cover with Heavy Hex Nuts and Washers set in
@ = b CAIT T Min drilled holes (5%" Max. Depth)
|
Existing Bridge Deck -J |\x
S 2 ~ 14" @ x I'-4" Adhesive-Bonded Anchors with
& yaries Heavy Hex Nuts and Washers set in drilled holes
(1'-1%" Max. Depth)
SECTION A-A

TYPICAL SECTION THRU RAILING ON BRIDGE DECK

777777777 -



FLDOT 460-474: Thrie Beam Retrofit Intermediate Curb

}l_ou = e

Standard 0Offsel Block — 6" . U + szu Qut of

Jl ] n . —_ \ I 1 I "
Thrie-Beam Guardrail Nominal || Plumb (Max.) *

¢ Guardrail Post
\T"%‘.
|

L— %" @ x 8" Post Bolts
Ttiis g// and Recessed Nuts

o

11”
IUJI'
!'/r‘_
\
\

- - e - Guardrail Post Assembly "A", "B"
=] III i
f,} ¢ Thrie-Beam |'F_ _____ 3’ l // or "C" (5ee Roadway Flans)
“| Guardrail — B {/
]
- f—Exrst;'.ng Curb Qverhang
':T] Trn T /
;._, I—?' x 10" x ¥ - I|' Sro,c?e:
" Thick Neoprene Pad ,ﬁ | —Varies
e < - T 11 B R
Final Riding Surfac 5 . See E |‘ I .r | { —5" Min. .E:{I
E\ > E Detail "A"— L Embedment =
Asphalt Overfay when o | __ : I -\r-— ; -
present (Varies) —— il i U r------ R
w i N — 2 ~ %" @ x 8" Adhesive-Bonded Anchors
& Enﬁ o 1|l \ . b .
=g S 0l \"~ i with Heavy Hex Nuts and Washers set in
et B /k T l\ - drilled holes (5%" Max. Depth)
e B ST T TN . . )
| 2:.' Nﬂmflﬂalr ,II —— I'-1" Min. Embed.
Existing Bridge Deck —  pyerhang 1 / '3 Caver Min.
Control Ljne;’ J “2 ~ 1% @ x I'-4" Adhesive-Bonded Anchors with
5% - Heavy Hex Nuts and Washers sel in drilled holes
(1'-1%" Max. Depth)
SECTION A-A
/ TYPICAL SECTION THRU RAILING ON BRIDGE DECK
- -

-



FLDOT 460-475: Thrie Beam Retrofit Wide Curb Type 1

I'-g" &
Standard Offsel Block \ 5" W+ 1 out of
Thrie-Beam Guardrail — ‘ Flumb (Max.) * Existing Traffic Railing
- e (Type Varies)
L"_—f[ Guardrail Post /°
- ™ : O
: : | L %" @ x 8 Post Bolts
— |/,-’r._ /a8
- E >\ - ___3/]/ and Rc}r.lc?ssnd Nur;;:
- - - = - Z I‘ JI 1
3 | T Gt
~| & Thrie-Beam | ;::::gf — Guardrail Post Assembly "A", "B"
ol| Guardrail—— / / ar "C" {See Roadway Plans)
Asphalt Overlay ﬂp \1 | | o
when present =~ -2 x 10" x I — Slope:! P - Existing Curb
(Varies) — @| Thick Neoprene Pad nal A —Varies _[ Gvex_hang
Final Riding 5 \-( See \ A — 5" Min. j‘f ' @
Surface = Detail "A |/ 1IN Embedment A
. = ' =
_________ - _.) L
2 ~ 7@ x 8 Adhesive-Bonded Anchors
with Heavy Hex Nuts and Washers set in
drilled holes (514" Max. Depth)

2" Nominal I'=1" Min. Embedment

A . . { |
Existing Bridge Deck - Overhang P ~I:_ N

_ [ Cover Min,
Conftrol Line "] | L o o ) o
5y W, -2~ 14" @ x 1'-4 Adhesrue—Bandec.Anchors with
Heavy Hex Nuts and Washers set in drilled holes
(1'-114" Max. Depth)

SECTION A-A
TYPICAL SECTION THRU RAILING ON BRIDGE DECK

-



FLDOT 460-476: Thrie Beam Retrofit Wide Curb Type 2

Control Line —__, 614 +
Thrie-Beam Guardrail ™~ w5 (Out Existing Traffic Railing
= | . [l
- | or prumb) (Max.) + ;-----/"TWE Varies)
1 L [ , |'..
- e—¢ Guardrail Post o
iy , Lo
ST T . : !
~ — \->)3...I— %" @ x 115" Post Bolts
/ and Recessed Nuts | |
—\ - ——- - vy ;o
2 ¢ Thrie-Beam /_f \J | — Guardrail Post Assembly "A", "B"
5 Guardrall — / / ar "C" (See Roadway Plans)
Asphalt Qverfay e ) I o
when present Slr-2nx 10 x 1 | Slope: '\ —— Existing Curb
Varies) — | Thick Meoprene Pad ;L.J Varies ' Overhang
( / @ J P ﬂ}u T T e e _
. - i SO I
Final Riding = q: i See M.J A -5" Min. ) '5.4:
Surface ——\=| E Detail "Aw—{" |, Embedment ! : p=
N & 1 ;D
i)

-2 - %' @ x 8 Adhesive-Bonded Anchors
with Heavy Hex Nuts and Washers set in
dritled holes (51" Max. Depth)

. . | | ; e
Existing Bridge Deck - 2 ~ 1" @ Hex Head HS Anchor
1 = Anchor Plate with Bolts with self-locking Hea:uy Hex
2 ~ Plate Washers Varies Nuts and Washers set in 115"
! core drilled holes.

(See Index 460-470) _

SECTION A-A
/‘.-‘- TYPICAL SECTION THRU RAILING ON BRIDGE DECK
A




MASSDOT Guardrail Retrofit on Bridges

TH
,
W

/
-

umsiag fesmyb

JOodsseu,

(M3IA NY1d) S3Haldg
NO 11404134 TIVHa4vNo

j—————— T¥PICAL GUARDRAIL OR APPROPRIATE END TREATMENT

LIMIT OF PAYMENT

IF W BEAM ON APPROACH LISE 10 GALGE W TO THRIE TRANSITION SECTICN

| |IF THRIE BEAM ON APPROACH USE 12 GAUGE THRIE BEAM

NIATHO

&
wt

HIFNNN

1°'6°¢0v 3

JNssl 40 3Lwa

FLOZ INAP

THRIE BEAM GUARDRAIL (10 GAUGE} WITH WOOD POSTS SPACED AT 53— 10°10'%6-6'LG, TIMBER POSTS —
SEE NOTE 2
r D OF SAFETY WALK I
END OF SAFETY WALK —, A[_’ EXISTING BRIDGE PARARET N a8 TIMEER BLOCKS | "Exd POST (TYF)
A\ _+ TIMBER BLOCK ’ = N
| / OFFSET BLOCK (TYP)
LA B H F o< W OH OB @ 8L
[ 11 b | -| [1 il
g | g \L‘ | it ac
Hlll. - 86" TIMSER BLOCKS | 1IYI" DlRECTlON OF TRAFFIC B-3" | 53 B3 F13] 3y
APFLIGATION A ’ TWO secnons OF THRIE BEAM, ONE NESTED INSIDE THE|OTHER

ENTRAMCE END APFLICATION (SEE NOTE 7)

PLAN

NOT TO SCALE




18" SAFETY WALK
(FIELD MEASURE}
18" 3 |

SPACER
8"X8" TIMBER BLOCKS

FLAT AND PROPOSED
BEVELED THRIE BEAM
WASHERS d "!}l! 10 GAUGE

il
1R

WA/l

THROUGH BOLTS ||
SEEMNOTE 3 ’

1-9 5/8
FROM
SURFACE

T L— Ty
= AP PR

A |

CZ

- - .
o — T
J R AN GRANITE CURB

STEEL BEAM ¢ BEARING

SECTION A-A

THROUGH CONCRETE PARAPET WALL
NOT TO SCALE

= Texas A&GM R p
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MASSDOT Guardrail Retrofit on Bridges

8" X 8" TIMBER BLOCKS

/ PN
I l EXISTING CURB LINE (BOTTOM OF CURB)
THRIE BEAM BEARING PLATE \ 7/
‘\ I SINGLE THRE BEAM GUARDRAIL
N
DRILL 3/4" HOLE FOR 5/8* &
BUTTON HEAD BOLT (L. VARIES) e = ;3
AND RECESSED HEX NUTS ~ L%
== s
( ¥
~
| L—JL .

SECTION A-A




Development of a Thrie-Beam Retrofit for

Upgrading Obsolete Bridge Railings 2019-XX-XXX

Proposed Work Plan

e 1) Task 1 - Literature Review (2 mons.)

e 2.) Task 2-—Engineering Design and detailing (3 mons.)

e 3) Task 3 — Construction of full scale test installation (5 mons.)

e 4) Task 4 — Full-scale crash testing — MASH Tests 3-10 & 3-11. (5 mons.)

Deliverables

A report providing details of the new retrofit design, documentation of the crash test
results, and the assessment of the performance of the new design according to MASH
TL-3 specifications.

= Texas AGM R p
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