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lowa DOT ABC History

State Perspective

Developed skills and design details through
demonstration projects (IBRD, HfL, SHRP2, ..)

Initial focus on developing effective systems, not ABC
schedule

Invested Iin research that included laboratory and fielc
testing to confirm constructability and performance.
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lowa DOT ABC History Continued

Participated in national pooled furgtudies

Involved local construction industry and held ABC
workshops

Developed an ABfblicy that includes decision

making tools.
http ://www.iowadot.gov/bridge/policy/0800-00AbcLRFD.pdf



http://www.iowadot.gov/bridge/policy/08-00-00AbcLRFD.pdf
http://www.iowadot.gov/bridge/policy/08-00-00AbcLRFD.pdf
http://www.iowadot.gov/bridge/policy/08-00-00AbcLRFD.pdf
http://www.iowadot.gov/bridge/policy/08-00-00AbcLRFD.pdf
http://www.iowadot.gov/bridge/policy/08-00-00AbcLRFD.pdf
http://www.iowadot.gov/bridge/policy/08-00-00AbcLRFD.pdf

ABC Projects in lowa

Fulkdepth precast concrete deck panels
Adjacent precast concrete box girders

Precast concrete substructure elements such as
columns, capdpotings, and wings.

Modular steel beam/concrete deck superstructure
units with UHPC joints

_ateral slide

Precast concrete approach panels
Precast UHPC waffle deck panels
Precast UHPC-deck girder

GRS
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ABC/PBES from the Local

Perspective

Ability to utilize local forces

Emergency replacement due to floods or accidents
Limited access to residents and businesses
Seasonal Ag access/restrictions/needs

Avallablilityof local contractors with the appropriate
equipment

Use of inhouse or local engineering for design
Need to minimize environmental impacts
Avallability of suitable detours

ADT volume 7
Cost



Obstacles to ABC/PBES for

Counties
Cost
Need for large equipment (high capacity cranes)
_ack of local precast plants
CAYAUSR O2yiUN) OU2NXQa LJ22
_ow ADT
Delivery and handling of prefabricated units




Relationship between IA
DOT and Locals

Oversight responsibilities and administrative support
through:

Office of Local System (central)
District Offices (regional)

Office of Bridges and Structures: design and technica
support

lowa Highway Research Board: research and
Implementation assistance



Research: lowa ABC/PBES
History

Most ABC/PBES Projects have been piloted through our
research program for locals

Over 65 years olq It started with Secondary Road Research
Funds!

lowa Highway Research Boayddvisory board to thé&OT
15 members
7 County Engineers
4 lowa DOT
2 City Engineers
2 University Representatives
Alternatemembers
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TR -682: Short Span Precast Bridge
Standards with UHPC Connections

Cost effective and for local fabricators to bid

24'-0 to 30-0 wide roadway

Skewd-0, 15-0, and30-0 degrees

{ LIy [ S¥I Kz -Qoom&sn O Rrécast
Concrete beamsfestressingnly in spans which require it)
Consider voided box beams

Consider the weight of the beams due to concerns with
moving and placing the beams when weights start to exceed
45,000 lbs.

Beams could be strengthened transversely with threaot
(no posttensioning).

Precast abutments as well as detalls for option to do-gast
place abutments on pile foundations. 11



Preliminary Detalls

30'-0" (Nominal Roadway)

(36" Wide Boxes)

23-7"

(Clear Roadway)

~UHPC Joint (typ.)

| 29'-7" |

1'-_2 (Clear Roadway) :II_';*I S;:rl ,.E:
\jm Vs UHPC Joint (typ.) e g

) () () {es] ) =) ) (=) (=) =]

SL-1 Steel _
Bridge Rail —"

R

24'-0" (Nominal Roadway)

(36" Wide Boxes)

|AD0T SHORT SPAN STANDARDS
PARAMETRIC STUDY

s DEPRATRERT OF THANSPORTATION — HICHRAT DRSER

3 OMDE BON BEAME SARURET S

DESON TEAM TP A

SHEET SUMBER |
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R

30'4"

(Clear Roadway)

UHPC Joint (typ.)

SL-1 Steal
Bridge Rail—

24'-0" (Nominal Roadway)
(69" Wide Sections)

/
] [ { - { {2 — 1
iImininininininininl
L__J | L__J ___J L L__d L__J — L__J L__J
30'-0" (Nominal Roadway)
(69" Wide Sections)
| 241_1“ |
(Clear Roadway) |
SL-1 Steel
Bridge Rall—"
Y UHPC Joint (typ.) |
N \ {’}‘] ) . (2 f . RSN ) o
| | o
- ;[ l L L I_| L| |

[ADOT SHORT SPAN STANDARDS
PARAMETRIC STUDY 1

68" WDE DOUSLE TS SEMURT 2N

Iwa DEFARTUENT OF TRANSFOATATION — HIGHWAT DRdSEw

CESISN TESM TLPALIC
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TR -682: Continued

Comment period on preliminary results and recommendations
from the consultant

Contractors
PrecastPrestresdndustry
County Engineers

Final set of standards are due by fall 2015

14
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Iroad Flatcar Bridges
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Precast, Adjacent Box
Beam Bridges

Used in several counties with a variety of innovations.

Madison County

Based upon design concepts used in lllinois
Buchanan County

Cast onsite using internal curing concrete
Buena Vista County

Bridge construction completed in less than 6 days

19



Madison County

48 ft long, 24ft wide
Founded on HP 10x42 piles
Precast cap beam

Thriebeam guardrail with embeddet 5
hardware LY
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Buena Vista County

A Designed by lowa DOT Office
of Bridges and Structures

A Construction completed in 6 day = o

24
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Buchanan County

A Only mild reinforcement throughout beams

A Lightweight internal curing aggregate
concrete used

A Founded on GRS abutment fac
with sheet piling

A Placed without the use of an
overhead crane

A Can be used with or without
the sonotubes




31



Blackhawk County
Beam -in -Slab Bridge

Three Beam
Guard Rails 12-W14x30 Steel Beams

Cost-in-Place Panel Connections

c-Interlor Pre-cost Panels

2-Exterlor Pre-cast Parels

32




Railpost
ancher bolts

\

Lifting Loop
%" Cable

Thickness varies. Refer to I
Table for Lontitudinal I
Concrete Camber

#4A1, 4A2 Bars
@ 1'-3" offsets
J 1"-3"

anchor bolts

#6L / BM Bars
1st 5 hols, then
@ 1'-3" Spacing

A

Railpost

Taper End
of Slab
2" x K

#3N Bar/ PL
Unit Ancher |

#6L Bars

(Exterior Section)

138 - 1% @ holes
@ 3" offsets
2" below top

Edge of 35' of Steel Beom

1

Flange of Beam

(NIRRT ey e

\
2'-0" to
First Railpost |
[ e e -

J

e O 8e0000@0000@0C Y

A v gy | \

a3 / b

1°-8" to 4 ® lF

First Railpost / l‘l
skl I P

I

g — ]

Edge of Plastic Tuh\‘é

Railpost
ancher bolts N

§6L / BM Bers
1st 5 rois, then

@ 1'-3" Spoc

ing \

135 - % p holes
& 3" offsets
2" below top

Flange of Beam

Longitudinal Concrete Camber

Based on a 34' span and a 35' long beam

00" 50" 100 150" 200"
2125 2.500 2875 3.125 3.125
2 1/8" 212" 27/8" 31/8" 31/8"

Edge of Plastic Tubing —'/

Design for 0 Skew
34’ x 30 CBIS Bridge
Steel Abutment & Wings

Dwg. by: MK
Dwg. date: 12/4/2014

BLACK HAWK COUNTY

Foulk Rd. Bridge Replacement

PROJECT NUMBER:

L-1507

Sheet No. U.03

GEVADSK it

X g, 17302015 115844 AM, G.T.
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* Deck Thickness: #4A1 Bar #4A2 Bar
L Re{e;_tol Tgble fct:r @ 1'-3 offset Punched @ 1'-3 offset
ongitudinal Concrete Metal Keyway
Camber below. #6L Bar #6M Bar
. @ 1'-3 offset—\ @ 1'-3 offset—\
4 o3 80"
7 \
AN ~#6D Bars i }-— i 4 —1-3——" e 1'-3"—]
Nt « . ] ] ] v
e —— 1 " i \ﬁ ~—r— P 7 — \ —
- % [ Tyee
<+ 1
ol \ % / L L%i
i ™ — S|
Ve 2" Bottom of /
| 10" 10" Flange to CL FIELD POUR
” of 1%" hole

* Deck Thickness: #4A1 Bar
Refer to Table for @ 1'-3 offset P
Longitudinal Concrete \ Metal
/| 30-3" Camber below. : #6L Bar \
f[( N @ 1'-3 offset—
= ' " \ \
T #9A1 Bar b ,:g 7'-3 '.|' %l.
oy |— { \ '\ I—
T -
i TR | i L\ )
T :f -~ 7" — ' \ 2 X
s ! T
#3H Bar i B
In
Bent BagL 1"—7)2-"
2 39
* 2" Bottom of _/
Flonge to CL FIELD POUR
' TYPICAL EXTERIOR SECTION of 1%" hole
Design for 0 Skew
34" x 30 CBIS Bridge
Steel Abutment & Wings
. eoisE s BLACK HAWK COUNTY  Foulk Rd. Bridge Replacement  PROJECT NUMBER: L—1507 Sheet No. U.04
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/
/
F
|
|

_...::;.aq'x?m a{t;:é F;c;tt /— Steel Thrie Beam
4 ea. 12'-6 = 50'-0
o) il yoip Past / Steel Bridge Type G Terminal
/ Brg. § Post Wex15 - Section; BA-204
|
i : x i ‘ i '
| ? L T h ! |
% x 2" J/ ‘ el I 1 }‘72‘_0"*]
G—rail Bolts | t =
f I &
% x 18" | | . \ h L
G-rail Bolts
I
‘ 6 Bridge Posts
I 1

5 Spaces ® 6'-3 = 31'-3
Refer to Detail

BRIDGE POST LAYOUT

¥%"X 1" Slotted

Front Flange on\y\

A325 Plain Bolts.

Bridge Pest Bolts

Top of Deck

2 ea. ¢ x B” A325
Golv. Bolts w/ Waoshers
Min %" Into Coupler Nut

Min %" into Coupler Mut
(Gr. 8 Threoded Rod)

POST / ANCHOR DETAIL

Cenrste Insertts
2 ea %8 x 4 %"
Richmond EC-2F or
Dayton Superior F—57
\

Boltom of Deck

2 ea %' x 2" A325
Golv. Bolts w/ Woshers
Min %" Inta Inserts

-~

] Galv. Tube Spacer _
4 2 ea. 3"x2"wy"x5K" \

%"

PL Ja"x 2¢"x k"
PLATE WASHER B

Coupler Nuts
2 eo. %8 x 24"
A194 2H

Bridge P Its

W6x15 Post

2 ea %0 x 8" A325

Galv. Bolts w/ Washers
Min %" Into Coupler Nut

Plate Wosher 'B’
Galv. PL k"x 2%"x 6"

]

Bridge Post Bolts
2 ea %0 x 2" A325
Galv. Bolts w/ Washers

BRIDGE POST DETAIL

W6x9 Post
No Blockout
135 | o
i %"X 1k" Slotted Holes |
Front Flange only 7'|
4 %
1l
Ml
o H
= Bridge Post Bolts |
2 en. %0 x 20" |
A325 Plain Bolts. %
1~ Min %" Into Coupler Nut | —
\ (Used Grade B Threaded Red) ﬂl)
o\ !
‘\ \ Plate Washer 'B'
Q Plain PL %"x 26" 64" |
1 A i
; e
IS\ | 2% 1" Stotted
| 51 Holes In Both
| o | Flanges

107 —]
Concrete Inserts
2 ea. %0 x 4 %"
Richmond EC—2F or
Dayton Superior F—57

|
.

2%"x 1" Slotted Holes
Front Flange only

34' x 30 CBIS Bridge
Steel Abutment & Wings

Design for O Skew

Dwg. by: MK
Dwg. date: 12/4/2014

BLACK HAWK COUNTY

Foulk Rd. Bridge Replacement

PROJECT NUMBER: L—-1507

Sheet No. U.05

GHAADSK CvICMID

-FouRd

35,0, /2015 1150:53 AM, G.T.
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Precast Double -T System

TYPICAL PC UNIT

2.00 %
2

J— PCDT Unit 1 J— J— PCDT Unit 2 J—

7 SPA @

Project Number:

PCDT BRIDGE

& w

TYPICAL CROSS SEQ

COUNTY

TYPICAL SECTIONS
TYPICAL PCDT UNIT X PRECAST DOUBLE - T UNIT BRIDGE
LOCATION:

PCDT Bridge COUNTY Project Number: Sheet U2







Glued -Laminated Timber

lowa State University, lowa DOT, and the USDA Forest

Products Laboratory are currently working on a next
generation system that creates composite action between the

deck and girders.
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