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What is ABC?

ABC = Accelerated Bridge Construction

ABC is bridge construction that uses innovative planning, design, materials, and
construction methods in a safe and cost-effective manner to reduce the onsite
construction time that occurs when building new bridges or replacing and

rehabilitating existing bridges. (per FHWA)
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Location: East FM 835 in Lubbock, TX

o ’/V

SEEES




¢

Connecting you with Texas

I Texas Department of Transportation

Questions to Consider for a Rural Site

* Do I have good reasons to use ABC like long detours, major traffic generators?
* Do I have a location in close proximity to stage bridge components?

* Can you reuse the substructure?

* How much money do I have?

* Am I close to retirement if we go with traditional cast-in-place construction?
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Existing Bridge - 1965
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Detours -
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Staging Locations

Can't put stuff
in WOTUS!

New
Veterans
Cemetary
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Cool 3D Rendering
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Cost

* Plan for twice as much
* Normal long duration bridge construction = $2 million total
* ABC = $4 million total

* Make sure bridge division has this much to give you.

12
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Project Timeline

Bridge
Replacement
Funds approved

and started design

2025

January
Letting
& Finish
Construction
using ABC

2028-
2029?

2024

Finish Design &
Conduct Public
Meetings

o
2027

Finish
Construction
Using
traditional

methods

13
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e
W ndTheStreakTX

End the streak of daily deaths on Texas roadways.

(=12 o]

e m:

TxDOT.gov ET.- ': |!
#EndTheStreakTX Toolkit
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Existing Bridge Layout (Elevation)
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Ariel View of existing road
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Ariel View of existing road
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Source: Google Earth
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Existing adjacent road
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(07/2024)
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Project Parameters

Full Bridge closure of 2-3 months (ABC)

- Per Chapter 3 Section 1 Bridge Project
Development Manual, “...full closure with
ABC should generally be considered the first
option.”

* 140’ overall Bridge length (2 ~ 70’ spans)

* 15 Degree Skew ~ Important for Design

* 52’ Overall Deck Width

- Reduce the direct impact at SW corner

* T223 Bridge Rails

Connecting you with Texas

<]

T223 RAIL

| 6" WINGWALL

—

| SHLDR

©
~

5GT
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ACCELERATION BRIDGE CONSTRUCTION

22
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Connecting you with Texas

ABC METHODS

* Cap the Drilled Shafts to remove

them from the critical path.

-

r

Proposed DS Location —/

L Existing DS
O |
Arpr. Slab |
jASéﬁS Y fgg_sa?éa__
2. ‘

Location

23
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ABC METHODS

Cap the Drilled Shafts to remove

them from the critical path.

Use precast substructure elements

- PBC-RC standard

- Precast Abutments

Connecting you with Texas

24
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ABC METHODS —'_
* Cap the Drilled Shafts to remove ——
them from the critical path. J I [ -
* Use precast substructure elements . |iﬂr ||
& R(#5 ,
U 1 L3 1NN R, LR, LR
- PBC-RC standard _Hf == j
i:l ] ©)] — 1#51 (1)
- Precast Abutments I —ue®
T223 ON ;gfgggTSLAB
* Cast bridge rail with a temporary Rail cop
rail in front. Rail

Bridge Deck 25
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Precast Superstructure/Substructure Alternatives
* Found on Bridge Standard webpage

NOTE TO DESIGNER:

These sheets are to be used as a guide for preparing plans for
[ =
PCA-SUP ~ Precast alternate for precast superstructure alternates. Included on these sheets are

design and construction requirements for various superstructure
SuPerStru cture precast options. Include appropriate notes from this guide for

the specific application. These sheets cannot be used without
modification and in all cases notes not required must be removed.

* PCA-SUB ~ Precast alternate for This note and the phrase "Not to be used as a standard" must be
removed and the sheet must be signed and sealed by a
Substructure Professional Engineer.

* Provide guidance for contractor on how

to propose precast alternatives

PCA-SUP Precast Superstructure Alternates MS-PCA-SUP-24.dgn
PCA-SUB Precast Substructure Alternates MS-PCA-SUB-24.dgn

26
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Superstructure Parameters
* Span 70’

* Small Superstructure Depth

17 Spaces at 2"

- Assist with the hydraulic

Opening = GFEDCBAABCDEFG
o | 13 Spaces at 2" |
. NMEES
* Protected against A ‘ Tx28, Tx34 & Tx40
FTTET PR T T LT TR T e r
= G ; - 5 y Il
env'ronment AEEDEF HIIK:KJ‘[HGFEDEEA AE(DEFLHIJKLNN{N LKJbeFEDfEA
2% L 105 > |i| 10 spa at 2 J 2% 2% L 13 5pa at 2' M 13 Spa at 2 J 2%
NI ' N '
g g TxDOT 45B12 SLAB BEAM TxDOT 55Bl2 SLAB BEAM
* Quick to install
- Modular sssssss i s
FTPET PR T T LT PR T
AlCIEIGITIRIKITIGIEIC]A AlClElGITIkImplMlklIIGlEICIA
EDFHIiJ'HFDE EDFHJLFMJ'"LJHFDE
2% 10 Spa at 2" il 10 Spa at 2" 2% 2% 13 Spa at 2 M i3 Spa at 2 2%
T H N T HIE ' 27
TxDOT 4SB15 SLAB BEAM TxDOT 55B15 SLAB BEAM
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Press Brake Tub Girders (PBTG)

* PBTGs are shallow trapezoidal boxes
fabricated from cold-bent structural steel
plate.

- Originally proposed by the Short
Span Steel Bridge Alliance (SSSBA)

- A 2009 FHWA call to the North
American steel industry to:

“..develop a cost-effective short span steel
bridge with modular components which could be
placed into the mainstream and meet the needs
of today’s bridge owners, including Accelerated
Bridge Construction (ABC).”

? Press-Brake-Formed
Steel Plate
PRIMARY MEMBER

¢ Angle Brace
PRIMARY MEMBER

» Sheer Stud
SECONDARY MEMBER

Splice Plate, Bolt
& Nuts
PRIMARY MEMBERS

Sole Plate » ;
SECONDARY MEMBER End Diaphragm
PRIMARY MEMBER

Source: Valmont Structures

28
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Press Brake Tub Girders (PBTG) - Benefits

29
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Press Brake Tub Girders (PBTG) - Benefits

* Hot dip galvanized Tubs
(Reduced Maintenance)

- Est. 60 years to first
maintenance (in

marine/costal environment)

- Kettles are limited to approx.
55’

* Uncoated Weathering Steel

Source: Valmont Structures

* Painting Systems
30
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Press Brake Tub Girders (PBTG) - Benefits

* Bolt splice for longer beam lengths

- Press-brake process inherently limits
section lengths

|

I —3agx21/2"
| BoLT (A325)
D

= 55 feet is a reasonable upper limit

3/8" STEEL SIDE

- 3/8" STEEL BOTTOM
SPLICE PLATE /

SPLICE PLATE (2 TYP)

1 . 4TYP)—
- To achieve longer spans, bolt splices
are used Source: Valmont Structures
50’
= >

V4

100 .

b >
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Press Brake Tub Girders (PBTG) - Benefits

* Light weight (Fast Installation)

Typically can be transported

on standard trailers

- Multiple girders on a single y m'l | m a.iuu m

s Si==r) 4 -I e im %.

trailer (up to 6)

- Can be unloaded with a
forklift

- Well suited for limited access

Source: NSBA

sites
32
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Connecting you with Texas

Press Brake Tub Girders (PBTG) - Benefits

* Utilize Prefabricated Bridge Units

- Pre-decked units

- Ultra High Performance
Concrete (UHPC) closure joints

- Accelerated Bridge Construction

Units can be set within a
day

Joint closures can be traffic
ready within hours

Source: Pavlo Kozhokin, WVU
(West Virginia University)

33
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Press Brake Tub Girders (PBTG) - Design

34
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Press Brake Tub Girders (PBTG) - Design

* 5 standard shapes = 12

+ 12" depth
+ Up to 45 length
+ 1064/t weight

* U24 Perfect Fit -
: Lz”lgegsplength
- 1174#/ft weight

- Bearing Deduct = 34" |
(Assume 8.5” deck and 2” haunch) ——

- Upto 70" length

+ 1344/ft weight

- Spans 70’ assuming the girders —
- 30" depth

« Up to 85 length
+ 148#/ft weight

qualify as compact sections

u33

+ 33" depth
+ Up to 100" length
+ 1574#/ft weight

* Tx28 ~ 630 plf vs U33 ~ 157 plf

* 55B15 ~ 50" vs U18 ~ 60’

Source: Valmont Structures

35
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Press Brake Tub Girders (PBTG) - Design

Superstructure Depth vs. Span Length

80
— —u—TxGirders
Z 70
; —=—Slab Beams —
- 60 -
& -—a

- a--Press-Brake Tub Girder

o 50 -
4 I
2 4 Tx28 A R e A T
Q R — -~ U30
E s e . U24
2 R S I —
[TT] 20
o
>
N 10

0 + + + + + + + +

20 30 40 50 60 70 80 90 100 110
SPAN LENGTH (FT)

Note: Depth does not account for camber 36
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Press Brake Tub Girders (PBTG) - Design
Beam Weight vs. Span Length

100

90 +— —m—TxGirder /
80

—
2 ‘f —u—Slab Beams /
X 70— .
- | - -&--Press-Brake Tub Girder
I 0
g 50
s 40 i /
< /-
w L
m 30
= 20
O L / ______ [ ]
= 7T 1T 1 17 1 T 1 T T 1 7T _Joaa= -
10 == D
- ===
B ----
Bemm————
0 i t t A t t t t t t
20 30 40 50 60 70 80 20 100 110

SPAN LENGTH (FT)
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Press Brake Tub Girders (PBTG) - Design
Beam Weight vs. Span Length

100

90 —u—TxGirder /
80 —u—Slab Beams U /

7)
a
4 70 | ¥ 4
: | - -a--Press-Brake Tub Girder é /
I
5 60 ’
wo Approx 14 kips w/ U24+slab
= Approx 15 kips w/ U30+slab _—"
E 40 /k
W L
m 30 /
= 20
(o] L / ______ ™
= 7T 1T 1 1T 1 T 1 T 7T 1 7T _Joaa= -
10 e
- - ==
--------- St
PR ——
(] : } } ! } } } } } }
20 30 40 50 60 70 80 90 100 110

SPAN LENGTH (FT)
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Press Brake Tub Girders (PBTG) - Design
* AASHTO 6.11.6.2 provides requirements for compact sections

- AASHTO 6.11.2.3 ~ Special Restrictions on Use of LLDF for Multiple
Box Sections

ABUTMENT
~_ A8y
WIDTH w,DTMﬂ“ ~ Ry,
] Ty~ W5
. -
. Ze rO SkeW CL OF BEARING . T
i ECN) RS | CLOF BEARING -, : COF BEARTN i ;
SOLE PLATE ]r_@_'{__ I~ / e ,.
e soLepuaTe ./ [T sk |
. BEARING PAD ™1} i : ; i /z—;i
= C-C fI d t Ml BEARING PAD [ ]| BEARINGPAD /| 'y 7~/
a n e IS a n Ce G OF BEAM/SOLE PLATE il N N
Il § OF BEAM/SOLE PLATE -/ H :‘r ! ~ QOF BEAM/SOLE PLATE - /-~ 8/
I T
tﬁ‘— / E“— .[L,‘J/
|2 / [
. O h I t bed / L=J 7}
verhang limits e == | ==
|1~ FACEOF L Y /7~ FACE OF J /™ FACE OF
1 ABUTMENT ABUTMENT
calls] G OF ABUTMENT G OF ABUTMENT

Source: Valmont Structures
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Press Brake Tub Girders (PBTG) - Design
Design for Non-Compact sections -> Increase to U30 PBTG

;:TT
o i
i

7§
2514

Elly

U24 (PBTG)

U30 (PBTG)

Source: Valmont Structures 40
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Press Brake Tub Girders (PBTG) - Design

Beam Spacing

 Conform to Article 6.11.2.3 of AASHTO w ra=038wtol2w
BDS oth

* “w” ~ distance from Center to Center of
flanges of same tub girders

* "a” ~ distance from Center to Center of
flanges of adjacent tub girders.

Figure 6.11.2.3-1—Center-to-Center Flange Distance

Source: AASHTO BDS 9t ed.
° 0.8*w <acs<l1.2*%w

* Overhang ~ min(0.6*a, 6")

41
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Press Brake Tub Girders (PBTG) - Design

52‘=p* Overall

17 =0" 50°-0" Roodway 1'-0"

Neminal Face of T223 Rail

26°-0" 26 -0"

6"UHPC Closure Pour—|

| CL of Structure
T223 Raill —\ | /—T223 Rail

Press Brake Tub G;rqertU%.j__l_J{ .11 I / \ | l \ | l \ | ! \ | [ \ | [ Ll}ic.‘roer #8

30" 6'—6g" 6'—6Tg" 6'—6lg" 6'—6Tg" 6'—6"g" 6'—6Tg" [ 1

"
"

Girder # —

8 ~ U30 Press Brake Tub Girders with pre-deck top
* 3’ Overhangs

* 6'-6 7/8" tub spacing. 42
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Press Brake Tub Girders (PBTG) - Design

Ly =70 ft
* CL Abut to CL Bent
Lspan = 68 ft
* CL Brg to CL Brg
L, =125 ft

* Bolt Splice to CL Brg

% L =%
: Lepan -
- L - > Ls -

Ls = Ls o

! Lz ! e L; ___ﬂ.
K Le ; o :

.

WA WETN WA LU0 0 O T T T U 5 T T T O T O PO I O A G R T W T AR A BT RN BN
=L . : T o ! - - — : - + vl

+ [

L | | i || L

® @ @@ 5 5 5 7@ @ @ @
PBTG DESIGN SECTIONS
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Press Brake Tub Girders (PBTG) - Resources
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Press Brake Tub Girders (PBTG) - Resources

Short Span Steel Bridge Alliance (SSSBA) * Gibbs, 2017 (WVU)

* Valmont Structures
(https://www.valmontstructures.com/products-
solutions/bridge-systems)

- https://researchrepository.wvu.edu/etd/5671/

- First in-service instrumentation and developed
e Kelly, 2014 (WVU) unique LLDFs

- https://researchrepository.wvu.edu/etd/5958/ + Tennant, 2018 (WVU)

- Stability and torsional bahavior
- https://researchrepository.wvu.edu/etd/6783/

» Kozhokin, 2016 (WVU)
- Fatigue performance of galvanized composite
- https://researchrepository.wvu.edu/etd/6010/ PBTGs

- Performance of UHPC joint connections between
adjacent pre-decked girders

45
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Press Brake Tub Girders (PBTG) - Resources
AASHTO Innovative Initiative Focus Technology (2021)

AASHID

AASHTO INNOVATION INITIATIVE

_ Steel Press-Brake-Formed Tub Girder

® All Home AASHTO = AASHTO Innovation Initiative = Steel Press-Brake-Formed Tub Girder =

» About AII 3

@ Focus Technologies

# Executive Committee 4 7}‘-%:1?‘”“ : " h -:" 2
e Steel P Iy ‘B ra

» Additionally Selected

Technol?g_lES : FO EFiM Ed u b

# ATI Solicitation

What is a Steel
Press-Brake-Formed
Tub Girder?

‘ 3 PBFTGs utilize a single steel plate that is
\ ¢ 7 ] strategically bent into a superior
® Lead States Team Support  F / structural shape.

https://aii.transportation.org/Pages/Steel PBFTG.aspx

46
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Questions?
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