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Timeline

1917
1900s
Gov. Ferguson
Closed 1900s signed the
Spandrel T-Beam Texas Highway
Concrete Concrete Department
Arches Bridges into existence.

1900s 1916
Open Congress
Spandrel passed Bill for
Concrete Arch states to form
Bridges organized
departments.
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Timeline

1946: First
1946: Post- Cast-In-Place
war Bridges Segmental 1972
Concrete Slab | Bridge Built First
Concrete (Germany) |
1929-1940 Girder gﬁgg\eega?lt
Great Concrete in Texas
Depression Rigid Frame and USA

1941-1945 1950

World War Il First
Prestressed
Concrete
bridge built
in Texas
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TEXAS DEPARTMENT OF TRANSPORTATION

REINFORCED
CONCRETE BRIDGES
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Reinforced Concrete Bridges in Texas

Early Concrete Bridges
= |[nvented in the 1840s but not widely used until 1900s

= Result of Good Roads Movement and establishment of the
Texas Highway Department in 1917
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Reinforced Concrete Bridges in Texas

1900s - Reinforced Concrete Arch Bridges
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Reinforced Concrete Bridges in Texas

1900s - Closed Spandrel Arches
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Reinforced Concrete Bridges in Texas

1900s - Closed Spandrel Arches
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Reinforced Concrete Bridges in Texas

1900s - Open Spandrel Arches

o

TxDOT Transportation Short Course October 2016




Reinforced Concrete Bridges in Texas

1900s - Open Spandrel Arches
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Reinforced Concrete Bridges in Texas

1900s - T Beam Bridges
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Reinforced Concrete Bridges in Texas

25-0" Overal/

107 8" _ 22"0"Clear Roadwey Y1
i .?" Parabaﬁc Crown In 22-07 T
: Top ["of slab is considered as wearing surface. 2
L2 —7 )%""'55&’3 Br@//ctrs. '[
" bars 1 S %%‘5 Bz @/ tlrs / (%"“5&@ A@/Mctrs 7 weonr T Y
£"8ars C sk ( T O ‘HI = ] 1E\ri E,"
4% Bars J- P S5 e SR (P el ‘ N
Drain, See Detsil | | | o | |
B Stirrups Ge L Bars C yeStiryps L —1 | | |
ke ?gm.ir‘!rﬁvps L 3 | ,‘?B A/L | 2 y -h:?
3-/"Bars F— il 7] | L 1] —— - 2-AmBars K |
S/4"0ars £ e &t l2-§Bars K i : —%"Bars Hr at ~ I
F/G"Bars D — R [r v _fad LN 2/ Girder Ends A | i
WL lrzeull a-9" Riviceuliade 4
| o | 6-0" 2-8"
HALF TRANSVERSE SECTION HALF END ELEVATION INT. SPAN
Showing Remnforcing Showing Ouvtline and Drafrem Reriforcing

1900s - T Beam Bridges

TxDOT Transportation Short Course October 2016




Reinforced Concrete Bridges in Texas

Post-war Bridges (after 1944)
= Texas Highway Department made advancements in bridge design

= |[nnovations included:
— Transition from rivets to high-tensile bolts
— Welding
— Standardized plans

= 3 common types of Post-war bridges:
— Concrete slab
— Concrete girder
— Concrete rigid frame
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Reinforced Concrete Bridges in Texas
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After 1944 - Concrete Slab Bridges
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Reinforced Concrete Bridges in Texas
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Reinforced Concrete Bridges in Texas

After 1944 - Concrete Girder Bridges
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Reinforced Concrete Bridges in Texas
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Reinforced Concrete Bridges in Texas

After 1944 - Concrete Rigid Frame Bridges
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PRESTRESSED
CONCRETE BRIDGES




Prestressed Concrete in the United States

PRESTRESSED
CONCRETE

GUSTAVE MAGNEL
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Prestressed Concrete in Texas
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TEXAS HIGHWAY DEPARTMENT

59'-0" PRESTRESSED
CONCRETE GIRDER

Y \j, 24'-0" ROADWAY NO CURBS
‘?‘i: 5‘ i B SAN BERNARD RIVER BRIDGE
% 5% % *(ALTERNATE)

END VIEW

(Sockets for Bricgpe Strand not shawn)

N
12 |AUSTIN 1240 7
X This Design Used

December 1950 - San Bernard River Bridge
Let July 17,1951 ¢ Opened June 5, 1952

Bernard A. Trice klJames R. Graves ¢ Charles S. Matlock
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Prestressed Concrete in Texas

San Bernard River Bridge
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Prestressed Concrete in Texas

PRIESTIRESSED
CONCIRIEULE

James R. Graves, Senior Designing Engineer
Bridge Division
Texas Highway Department
Austin, Texas
INTRODUCTION: Theengineer is being will be given to illustrate this. Assume o
introduced to a new structural material. rectanaularconcrete beam. used as a simsale

October 1953 - Transportation Short Course

TxDOT Transportation Short Course October 2016




Prestressed Concrete in Texas

Design of the Corpus Christi High Bridge - August 1954
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Prestressed Concrete in Texas
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Prestressed Concrte in Texas
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Prestressed Concrete in Texas

72
A
A\

Eric L. Erickson

U. S. DEPARTMENT OF COMMERCE
— BUREAU OF PUBLIC ROADS

WASHINGTON: 1954

1954
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas

T&NO Railroad Overpass, Karnes County
Let November 1956 ¢ Completed June 20, 1957
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Prestressed Concrete in Texas

T & NO Railroad Overpass
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Prestressed Concrete in Texas

Coleto Creek @ FM 237 - Victoria Co.
First use of neoprene pads with precast beams in the United States
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Prestressed Concrete in Texas

s |
. .
Bob Carr, Texas Concrete James R. Graves
(with T. Y. Lin) SHD Bridge Division
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Prestressed Concrete in Texas

June 1956
Eisenhower signs Federal Aid
Highway Act of 1956

= Development of Interstate
Highway System

= Provided over $25 Billion over
12 year period
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas

TxDOT Transportation Short Course October 2016



Prestressed Concrete in Texas

Prestressed concrete plant operations, Lufkin
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Prestressed Concrete in Texas

Full scale pretensioned beam tests, 1959
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Prestressed Concrete in Texas

pS TON ) \ \ . —x- -\
. 'AND CRA% W = : A\ S EELY
luﬂnwl— .k\l Mf—»- -
, R ‘
!

\-

dois
\ \ ‘
——
et
B =
D

UT Austin - Ferguson Structural Engineering Lab, 1984
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Prestressed Concrete in Texas

UT Austin - Ferguson Structural Engineering Lab, 1984

TxDOT Transportation Short Course October 2016 a1



Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas

e
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Prestressed Concrete in Texas

"
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Prestressed Concrete in Texas

Precast Concrete Panels
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas

—F required in End Panel and Interior
Panel. Showing F bar field bent.

Panel Length (PL) = GS + OH - 6"
g ) l=— € Leveling Boit Pad. 1" Dia Coil
e f_OH - 1'=-10" i Rod or 1" Dia Coil Bolt shown, are
- ~K required in Interior Panel. : furnished by the contractor. (Typ)
| G required in End Panel and 10" TS

A required in Interior Panel.™

Example of Rail Anchorage.

See applicable rail for 2> |6 6" T required in End Panel 3
ol rail anchorage.~ | — and Interior Panel. | ==
[ - o .
s E € Leveling | I . . € Leveling | o
IS Bolt Pad~—~{ | | e 3 R Solt'fed== C prace Leveling Bolt
3 | : | © (& IS S : Pad flush with bottom
% i —— e of panel. (Typ)
© T N T ey P—— O — I n ___________ }
N \\/ &
¥%" Chamfer ! ~|E ‘ :
| PCP(0) ‘ |
€ % continuous I o ; [
Drip Bead d | D required in End Panel | |
| | € Girder and Interior Panel. : See PCP
£ 23 - ’ standard.
—t— | |
| K required in End Panel |
. and Interior Panel.—— \~H required in End Panel and -
I B required in Interior Panel. I
! !
| |
; ;
Overhang (OH) Girder Spacing (GS) _|_ Girder Spacing -
See Span sheets See Span sheets See Span sheets

Precast Bridge Deck Overhang Panels

October 2016
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Prestressed Concrete in Texas
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Prestressed Concrete in Texas

Precast Bridge Deck Overhang Panels
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Prestressed Concrete in Texas

Precast Concrete Panels to the Ends of the Unit
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Prestressed Concrete in Texas

Precast Full-depth and Full-width Deck Panels

TxDOT Transportation Short Course October 2016



Prestressed Concrete in Texas
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Prestressed Concrete in Texas
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TEXAS DEPARTMENT OF TRANSPORTATION

SEGMENTAL
CONCRETE BRIDGES
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Segmental Concrete Bridges

= TxDOT started looking into

Segmental Bridge construction X4
in the late 1960’s %ﬁ‘f}_— %
— Identified a need for a viable SR

o

concrete alternate for spans in
the 130 ft to 350 ft range

— Sponsored Research Project
121 “Design Procedures for
Long-Span Prestressed
Concrete Bridges of
Segmental Construction”
(1969)

— Currently there are 61 )
segmental bridges in Texas |
(60 on-system and 1 off- 31 )
system)

ElPaso

socono
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Segmental Concrete Bridges

Dr. Jack Breen Alan Matejowsky

UT Cent

Bridge Won't Fa

Take  the  heavicstjenlisted the aid of UT Ay
trailer-trucks that are allowed| Balcones Rescarch Centel
on ‘Texas highways and place|Center for Highway Resca)
them bumper - to - bumper|test the proposed concept.
across all four Janes of the new| *The bridge project is ¢
ge being constructed across|several public service con

intraccastal canal nearlundertaken by the Depar|

of Civil Engincering,”

ven Jayers of Prof. John Breen, direct

2 | Center ~ for  Mig
Research.

*“This type of applied res(
is aimed at  benefitting
|graduate student as vell a
public,” he added.

In all, about 15 gray
students have worled on
bridge project in its four
represents @ revolutional Students designed
concept in  long-span  bridge searched and preg
building which has been used infa computer program to an
other countries but hasleach stage of the constru¢
never been tried in the United predicted performance of
States. quently, the Texas/completed structure and fi
Highway Departmeat and the|built the one-sixth s n
Federal Highway|which was tested to failure
Administration, joint sponsors|week,
of the ambilious project,| Doctoral candidate Sa

= First Precast Segmental Bridge
in the USA

trucks on top of them,
The bridge might crack, but
don’t expect it to fall,
That's what University of;
Texas  engineers  discovered
after five hours of festing a
scale model of the bridge,

The Corpus Christi

S
5

o

JFK Memorial Causeway, Corpus Christi

TxDOT Transportation Short Course October 2016




Segmental Concrete Bridges

JFK Memorial Causeway, Corpus Christi
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Segmental Concrete Bridges

= Texas Turnpike Authority

375 ft - 750 ft - 375 ft Unit
CIP Variable Depth Balanced Cantilever
Record Concrete Bridge Span

Likely Would Be Cable-stayed Now

Photo Credit: Houston Freeways

Sl e DTS
Beltway 8 Toll Bridge over Houston Ship Channel (1979-1982)

North Texas Turnplke Authorities
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Segmental Concrete Bridges
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Segmental Concrete Bridges
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Photo Credit: BXDOT
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Veteran’s Memorial Bridge - 1991, Port Arthur

October 2016
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Segmental Concrete Bridges

/||| Photo Credit: TXDOT . |

Veteran’s Memorial Bridge - 1991, Port Arthur

TxDOT Transportation Short Course October 2016



Segmental Concrete Bridges

B,

GIWW at Matagorda Bridge - 2009
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Segmental Concrete Bridges
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Lake Marble Falls Bridge - 2014
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Segmental Concrete Bridges
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Lake Marble Falls Bridge - 2014
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Segmental Concrete Bridges - Future

©2016 £IGG
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TEXAS DEPARTMENT OF TRANSPORTATION

PRECAST CONCRETE
NETWORK ARCH




Precast Network Arch
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West 7th Street Bridge, Fort Worth - 2013
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Questions?
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