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ACCELERATED BRIDGE CONSTRUCTION



Prefabricate as many elements as possible
Minimize use of cast-in-place concrete

Use rapid setting low shrinkage joint materials
Rapid construction vs. minimal traffic disruption
Use creative contractual arrangements
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SUPERSTRUCTURE



PRECAST CONCRETE RAILING



Precast Concrete Open Railing Model




Precast Concrete Closed Railing Model




Full Scale Model in Relationship to a Pickup Truck




PRECAST CONCRETE DECK



SKYLINE BRIDGE PRECAST DECK SYSTEM




PANELS STACKED UP IN PRECAST YARD




PANEL HANDLING




PANEL SHIPPING










P/T STRANDS PULLED THROUGH CHANNELS




POST-TENSIONING PANEL




Completed Bridge



PRECAST CONCRETE GIRDER
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ASWAD’S EFFICIENCY RATIO WITH SECTION DEPTH
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Ref: Russell, Volz and Bruce, Fig.3
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PRECAST CONCRETE
SUBSTRUCTURES



PT. bars are 1
3/8 “ Grade 150
ksi, in 3” dia.
ducts




Segments are Match Cast



HAMMERHEAD SEGMENTS READY FOR SHIPPING




Redfish Bay Bridge-Texas, Precast Pier Caps












OPPOSITE LOADING TO IN-PLACE LOADS
SHORT 75 TON WEIGHT




Louetta Road Overpass, Texas



EXAMPLES OF RAPIDLY
CONSTRUCTED BRIDGES



o Design & Build Four Urban Grade Separations
# 2 - 300 m long x 10 m wide

# 2 -210 m long x 10 m wide
o Maintain Continuous Traffic
o Complete each Bridge in Less than

72 Days
=" HOURS!

e 100,000 Penalty, per day, beyond 72 hours
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Concept

Precast girders

Precast pier & cap

CIP footing






Quaker City, Ohio







Rapid Bridge Construction In
New Hampshire



New ]

Hampshire
















Value Engineering —Final Design

1'-2" Half Clear Roadway = 18'-0" /CEProject Half Clear Roadway = 18'-0" 1'-2"
T | |
\

| P.G.L.
6" Precast Deck Panel
9:5% Slope

1/2" Concrete Overla

!

9!_4!! 4|_8H }l 4!_8” }l 9!_4!! } 5!_2”

Bridge Cross Section

Precast Curved U-Girder
4 Girder Lines @ 9’-4”

Precast Deck Panel w/ 1 %" Concrete Overlay












Ravenna Viaduct: Concrete
Filled Steel Tube Arch



BRIDGE COMPONENTS




Hollow tube: P, =39.8
kips, Deflection = 10.7 IN.
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Filled tube: P, = 55.3 kips
Deflection = 16.5 IN.




Ultimate load 462 kips
(predicted 460 kips);
Ultimate deflection =
4.52” (predicted 4.50”)







Abutment and Foundation

6'x 8' Columns
8' x 65' diameter Drilled Shaft
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LIFTING THE NEW PCU INTO PLACE
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EVOLUTION




Conventional Shape

Steel or concrete tower




RECENT CONCRETE OPTIONS




3.6 MW (WIND DESIGN)
ALL CONCRETE TOWER

ROTOR DIAMETER
108.4M (355.6FT)

REINFORCEMENT EACH FACE
#4 © 12" éo.sosu; HORIZONTAL
#4 © 10

0.254M) VERTICAL

REINFORCEMENT EACH FACE
46 © 12" so.:sosu; HORIZONTAL
#6 © 10" (0.254M) VERTICAL

SPREAD FOOTING
19.2M x 19.2M x 3.66M DEEP
(63FT x B3FT x 12FT DEEP)

.

51M (167.32FT)

49M (160.80FT)

EAD WEIGHT 314,912Kq (694 KIPS)

——DIAMETER AT TOP
3.658M (12.00FT)
WALL THICKNESS AT TOP
0.4572M (1.50FT)

INTERNAL TENDONS SHOWN




PVC Pipe

‘Columns

Panels

\:@//////ﬂ////// .

3'_0"

‘ VAR.

6'_0”




3. PROPOSED SYSTEM
CONSTRUCTION SEQUENCE




3. PROPOSED SYSTEM
CONSTRUCTION SEQUENCE




3. PROPOSED SYSTEM

DYNAMIC CONCRENS [CONT.]




‘J‘ Column “‘

Shear

Connection

Wind Pressure

X-Bracing Model

'E:erzﬁnding Motﬁéﬁt i,

| Column/|

"y Bending Moment

Deep Beam Model
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5. ANALYSIS AND DESIGN

MODELLING [Cont.]

Deep Beam Model X-Bracing Model

Solid Shell Model



40-01

40-01




. j\v‘
| )
e e 1
/ “ J‘ “ S =
S/ O -
q / “ ) | ! -
e | T -V
1 o — —&— -
‘ 0L [ =
6 | 2 01 ﬂ —(‘\\?“

= Py

i Four 1%in. A490-N grade
( 60ksi bolts.
s (V. =79.5 kips)

2 _Oll

~
W
I
<
| =

1
Y




Steel Pocket

10 - 0.6" STRANDS (x6)
Hex Nut

/7%

2 } Threaded rod

Grout
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Column Splice Cross Section

AECUE

6-0"

Column Splice Elevation
Sec [B-B]

Threaded rod and
pocket dimension




The proposed concrete system achieves a
competitive solution

It is adjustable to various heights, now and into
the future.

It only uses column and wall precast products
Simple construction sequence

Shipping and handling are conventional
Attractive aesthetics
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Thank you
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