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| EXISTING SITE CONDITIONS
e N463 BLACKBIRD STATION ROAD, TOWNSEND, DE

A AD.T.: 1,700 VEHICLES
e DESIGN SPEED: 40 MPH
e HORIZONTAL & VERTICAL

CURVE

e EXISTING BRIDGE 1-438
* (2)7°-0” HIGH X 10°-8

=
(=

8 Bridge 1-438 over
Blackbird Creek

WIDE CORRUGATED METAL

PIPE ARCH
e POOR CONDITIONS AT
TOP OF SOIL PROFILE
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REPLACEMENT SOLUTION

ADJACENT BOX BEAMS (50°-0” SPAN)
STUB ABUTMENTS & CANTILEVERED WINGWALLS
PRESTRESSED CONCRETE PILES
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WHY ABC?

. FHWA’ S EVERY DAY COUNTS
INITIATIVE

e DEPARTMENT COMMITMENT TO
INNOVATION

* IDEAL PILOT PROJECT LOCATION
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ABC METHODS IMPLEMENTED

e ENTIRELY PRECAST BRIDGE ELEMENTS

15T IN DELAWARE

 ULTRA HIGH PERFORMANCE CONCRETE ' :
(UHPC) TRANSVERSE CONNECTIONS

2ND ADJACENT BOX BEAM PROJECT TO
UTIiLIZE UHPC IN DELAWARE

Now DELDOT STANDARD PRACTICE

e UHPC OVERLAY

15T IN DELAWARE & 2NP IN UNITED
STATES

e SCHEDULED CONSTRUCTION
DURATION: 33 CALENDAR DAYS

WORLD’S MOST HIGH-TECH CPM —>

|- prive swesrs
N -ser op sTREA
| diveeson

ocec® Rea@dldan
~indour FOR  Prag
“mice Posb
= Excapate FoR
EasT PHE £ SET
TEmPLATE

O

-meBiLizE  PNMD
KoBEcce £ sETUA
-MERN(ZE LEADS [
HAMAER § SEPuPp
~mebirpe TODAND
“dEiivee PiE
- MARK P E ¢
s e B
-sET sEavs w0 IIT

9 Brie  res 2V
PiLE x T
SeT uP £ BRIVE
TEST P
- sonTivue DR IVIA]
PIE ow EAST
SIBE § RiSH
~ move oRAWE 70
WEST  PosiTien

T T

~Demo BrRidEE
“BxcavATE EAST
ARGTmET

~eur EAST PiLES

12 .r eies

~Bxcavare  rok
WEST ABuTiE

wisr PILE £

move vEmnaTE

- ConTiniie [ FHIS
BRIivAE FiiE ou | =MBVE Tobamg
WEST /D€ QuT BF THE wa
—move emaut 1ARK| o STOME ARGTAEAs

_bemon mAmmERE | pREP RIVER

ae)

26138

WeTALL Pl P2
g1 RCP v BAsW

15

FAUTTER

LT T

2N
16
~DBRIL ¢ G Rour]
Dowess
~SET Wi ¢wALLs]
- gRACE ¢ FoRm
- LosurE PoUR
on PiLES
~ ceosyre  FPouR
o4 WING waLLs

-

17 =5ET 8o

~DBRiLL § GROUT
dowis
—STRIP WiNG WAL

sToma
w/ EABRIC

—~= Bl 1138
g, 18-1'/5 ks’éa;e” lg-Poua e
- MAsTic BOX | ypmPC TormTs
BEAm TULIAIS E Brek wall
- ser BAck wAL !
FoRmS
~mASTIC F SEAL
AdL ToruTS
- MBI EE LHPC (EQuip,

gEams wf

RUBBER  ExPArfun

WSTALL BASE
DR A

oz g
2]}-’5&/@ TO/NTE
- cnbiE TROYER

sgT FoRmS
gox ouT ®onl

EAST
Pl
REmous sTREM o

PIVERSION  gwnom|

22

=
RESTORE BAAs

23 e vive
ovERLAY

DOw) HitL

2417124

\
pave BASE £TC
FAST

242123
2 have BAse { T
WEST

3

24

PRIDG oo n Dol DR

Back WALL
UERLAY
~7BP Sese WP Hice - (WSTALL  ExP
~ wsTALL
EDGES B e
— Baac Fiee
ABTM ENTS

Pe
—nemos WHFL

l a2
L GunrbRAIL

AUGUST

&DelDOT




* 14” X 14” CONCRETE PILES
e TEST PILES: (2) 50’-0” LONG
 PRODUCTION PILES: (10) 45°-0”

LEAD TIME FOR PILES

 TEST & PRODUCTION PILES ORDERED
AT SAME TIME

 RESULTED IN WEEKS OF TIME SAVINGS W

PILE TEMPLATE
* TIGHTER TOLERANCE
 PRECISE LOCATIONS

INSTALLATION TIME
e 2 CONSECUTIVE DAYS
e 6 HOURS PER SIDE

@& DelDOT
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PRECAST ABUTMENT SECTIONS

* (4) PRECAST SECTIONS
e 23°-0” LONG SECTIONS
e SECTION 1 & 3: 28.12 TONS
e SECTION 2 & 4: 23.14 TONS

e MAJOR CHALLENGES
e ACCOMMODATING SKEW
e PRECASTING VOIDS

e MISSING DOWEL SLEEVES
e INSTALLATION TIME: ~1 HOUR TOTAL

I
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* CLASS I CONCRETE
* 4,500 PSI COMPRESSIVE STRENGTH

* 2% HIGH EARLY STRENGTH
ADMIXTURE

* TIMING WAS ESSENTIAL

* 50% 28-DAY COMPRESSIVE
STRENGTH

* LOADED ABUTMENTS WITHIN
24-HOURS
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* (4) PRECAST SECTIONS
e NORTH SECTIONS
*6’-1” WIDE X 6’-2” HIGH
e 2.82 TONS
* SOUTH SECTIONS
* 6’-1” WIDE X 8’-2” HIGH
e 373 TONS
* CANTILEVERED OFF ABUTMENTS

* NO FOOTER _
e MINIMIZED EXCAVATION

* INSTALLATION TIME:

o ~15 DAY SET & PERFORM
CLOSURE POUR

e 2 DAYS TO PULL FORMWORK

| PRECAST WINGWALL SECTIONS

@& DelDOT
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PRECAST ADJACENT BOX BEAMS

* (10) 52°-0” LONG 24" X 48’ GIRDERS e e 1) L T TR
e EXTERIOR GIRDERS | B Lt
e CALTRANS PRECAST BRIDGE RAIL
e 16 PRESTRESSING STRANDS
e 28.43 TONS

* INTERIOR GIRDERS
e 14 PRESTRESSING STRANDS
* 19.97 TONS

e MAJOR CHALLENGES
 DIFFERENTIAL CAMBER
e CRASH TESTED BARRIER SYSTEM

e INSTALLATION TIME: 1 DAY
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TUBULAR STEEL — —— 4B x24" EXTERIOR PRECAST TUBE WELDED SPLICE “—STEEL BRIDGE 174" CLAB TRANSITION
BRIDGE RAILS [TYP, } CONCRETE BOX BEAM LOCATION {TYP, } RAIL POST (TYF. ) TO VERTICAL (TYP.}

EXTERIOR BEAM & METAL BRIDGE RAILING
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e PREVIOUS ISSUES
e REFLECTIVE LONGITUDINAL CRACKING
e  EAKING

* NEW SHEAR KEY DETAIL
« DEVELOPED BY FHWA
e ELIMINATES:
* GROUTED KEYWAYS

* WELDED SHEAR CONNECTOR
PLATES

e POST TENSIONED TIE RODS
* PRECASTER MODIFIED SHEAR KEY
REINFORCEMENT
e SKEWED BARS
 ELIMINATED 3 BARS

@& DelDOT
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| UHPC JOINTS & BACKWALLS

e JOINT PREPARATION/FORMWORK | -
* MASTIC USED TO SEAL JOINTS Bl TS
* FORMWORK FOR BACKWALL
 CLEANED JOINTS
 SATURATED SURFACE DRY (SSD)
- CONDITION? | | |
« UHPC POUR

e 272 KSI MINIMUM COMPRESSIVE
STRENGTH

* [SSUES

 USED TROUGHS IN LIEU OF
BUCKETS

e MATERIAL YIELD: ~1 C.Y. SHORT

* REQUIRED VERTICAL COLD
JOINT

e TIME: 2 DAYS
* COST: $400 / CF
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| UHPC OVERLAY

e OVERLAY APPLICATION
e 2ND PROJECT IN UNITED STATES
« UHPC SyMPOSIUM, DES MOINES, IOWA

e THIXOTROPIC MIX DESIGN
~ » STIFFER THAN JOINT MIX
e ACCOMMODATES 10% SUPERELEVATION
e 14 KSI MINIMUM COMPRESSIVE STRENGTH

e NATION’S 15T UHPC OVERLAY
SPECIFICATION

 INPUT FROM LAFARGE, IOWA DOT, IOWA
STATE UNIVERSITY, & FHWA

e FHWA AID DEMONSTRATION GRANT
 AWARDED $257,950
e 2-YEAR INSPECTION/MONITORING PLAN

UHPC Overlay Mix (Courtesy of FHWA-HRT-17-096)
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e CONTRACTOR PERFORMED TEST POUR L
* PERFORMED JULY 20, 2017

e REPRESENTATIVES FROM FHWA &
DELDOT IN ATTENDANCE

* 20’ WIDE X 10’ LONG X 1V2” THICK
SEGMENT

* APPLIED USING VIBRATORY SCREED

: hk,j;:\

)

&

N
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UHPC OVERLAY

e SURFACE PREPARATION
e UHPC JOINTS

e 14 KSI MINIMUM
COMPRESSIVE STRENGTH

e SURFACE GRIND
e TOPS OF BEAMS TINED

* FORMWORK & SCREED GUIDE
ASSEMBLED

e SSD CONDITION USING HOSES
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| UHPC OVERLAY

e OVERLAY POUR
e THICKNESS: 17 TO 34”
* 4.49% SUPERELEVATION
* POURED IN TWO STAGES
e INSTALLATION TIME:

e 2 DAYS
e 2 HOURS PER SIDE
e CoST: $350/ CF

e MAJOR CHALLENGES
* MATERIAL STIFFNESS
* WORKABILITY
e SHRINKAGE CRACKS

e ACCOMMODATING
PROFILE

&DelDOT
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WARNING!!!

THE FOLLOWING IMAGES
MAY BE DISTRUBING TO

SOME VIEWERS. VIEWER
DISCRETION IS STRONGLY
ADVISED.
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lUHPC OVERLAY PATCHING & GRINDING

e PATCHING

 ATTEMPTED ON FIRST
SECTION OF POUR

e L4’ TO ¥2” DEPTH
e PERFORMED 2NP DAY
OF POUR g
* GRINDING
e 2-3 PASSES
* 18” TO V47 REMOVED

* REMOVED SURFACE
CRACKS

* EXPOSED FIBERS

@& DelDOT
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CoST & TIMING COMPARISON

Conventional Construction Costs vs. Conventional Construction Duration

Accelerated Bridge Construction vs. Accelerated Bridge Construction
Duration

ABC
Methods
$1,025,801

Conventional
Methods
90 Days

$1,200,000 Conventional
Methods
$750,000

$1,000,000

ABC
Methods
31 Days

$800,000

$600,000

Calendar Days

$400,000
$200,000

S0

Total Construction Cost Total Construction Duration (Days)

H Conventional Methods  m ABC Methods B Conventional Methods  m ABC Methods
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COST BREAKDOWN

Metal Bridge Rail Precast Wingwalls

$21,000 $12,950
Precast Piles 29 1%

$60,350 e
6% All Other ltems/Tasks

$393,801
Precast Abutments NS 39%

$61,200
6%

UHPC Joints
$84,000
8% m All Other Items/Tasks
B Precast Box Beams

B UHPC Overlay

Precast Box Beams UHPC loints
UHPC Overlay $235,000

$157,500 23% )
15% B Precast Piles

B Metal Bridge Rail

B Precast Abutments

m Precast Wingwalls
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| LESSONS LEARNED

e COMMUNICATION
e PRECASTER & DESIGNER
e CONTRACTOR & DEPARTMENT

e PRECAST ELEMENTS
 LEVEL OF DETAIL

« CONNECTIONS & TOLERANCES 6 “N
« UHPC JOINT FallureL

* CARE WITH FORMWORK
* PRESSURE HEAD SYSTEM

e UHPC OVERLAY

e MATERIAL/CONSISTENCY ASSESSMENT
e FUTURE APPLICATIONS
« REHABILITATIONS AND HIGH VOLUME ROADS
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| QUESTIONS?




