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Superstructure Cross-Section

CIP Median Slab
Transverse Post-Tensioning provides

the top-slab continuity necessary to

tie both box-girders to the delta frame

Precast —
Delta

Frame
Precast Box-

Girder
Segment




Delta Frame
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Precast Yard -

* Box Girder Segments
e T Sl [ SRR - Typical

g e ' B %Eee—.. . . - DeltaFrame Segments
e RS - Diaphragm Segments

* Delta Frames
- Type L 11, I

* As-Cast Geometry - 1 source of truth




Tower Foundations

10 ft diameter drilled shafts
Average drilled shaft length equal to 212 ft

Permanent 45 ft steel casing is used for the
drilled shaft construction

T———

i — - =

s w WPTgRgts




Tower Foundations
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Tower Footings

#20 threaded bars for
bottom mat of
reinforcement

Vertical reinforcement
“stitches” the three (3)
vertical lifts together

5.5 ksi concrete
compressive strength
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Lower Towers

Self-climbing form system is used to erect the
lower section of the main towers




Nodal Zone, Struts, and Tower Table
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Nodal Zone - Analysis Model

Axal Stress (ksi)
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Tower Table Fabrication

Precast Diaphragms

- Long line casting

On-site casting facility

12 total segments at each
tower
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Tower Table Installation
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Wind Modeling and Testing

Hurricane Beryl 8
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Geometry Control & Erection Engineering



Precast Balanced Cantilever Construction




Typical Superstructure Cycle

Typical Cycle Activity (MS+BS Together)

» Segment Erection (16 total segments)
* Derrick Launching

» Stay Restress

» Delta Frame Installation (2 DF/cycle)
* Median Slab Concrete Placement

* Transverse Post-Tensioning

« Stay Installation
 Wash-Rinse-Repeat (19 cycles)




Segment Installation




Delta Frame Installation




Tool Development for DF Setup
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* Developed to aid the survey ep EUEEE L
team for proper geometry
setup DF's e et 5
* Provides instantaneous
evaluation of best fit for the
delta frame based on survey
reading
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Cast-in-Place Median Slab
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Stay Installation




Geometry Control Targets
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Slope & Elevation Divergence
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Global Survey Input

FDLLC Superstructure Land Survey
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Upper Pylon Geometry Control
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Corrective CIP Closures |
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Tool Development for CJ Segments

CSB HARSOR BRIDGE REPLACEMENT PROJECT ARUP

Developed to aid the survey team for proper
geometry setup at the CIP closure joints

Provides instantaneous evaluation of a segment

setup for all 6-DOF including a predicted projection

LEAD SEGMENT SITE SETUP EVALUATION

from target.
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Construction Engineering Highlights

* Erection Manual
- Construction Analysis Model

* Geometry Control
- Model Calibration
- Loading Conditions
- Survey Accuracy
- Developed Tools




Erection Manual

* Developed collaboratively,
centered around the contractors
means and methods

* Practical rules are developed to
allow on-site changes to be
implemented without the need for
re-analysis
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Analysis Models

* Global Construction Model

* Local Model
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Construction Behavior
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Construction Behavior

* Locked-In Torsion

* Twist Precamber




Stay Cable Tuning
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Closure engineering & On-site implementation



Transition Pier Back Span Pier HalnEspaniClostike

Temporary
Pier

Structural design: Geometry:
* Bridge tuning/Locked-in forces « Geometric constraints Best Fit
» Temporary works design forces « Smooth transitions

* Permanent structure checks
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Closure Engineering
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Temporary pier closure
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Temporary pier closure

20'-9" (NB)

20'-9" (N8)

! 173K (36)

2.5% —e

17'-3'%s" (S6)

UPUFT RESTRAINT BARS
3 EA - 379 WILLAMS
/ 150ksi ALL-THREAD PT BAR

GUIDE BRACKET
| BOLTED TO SEGMENT

(37C)

\2%/  cuipe post

MOVE INTO. PLAGE
AFTER SEGMENT SET

WILLIAMS 3" NUT AND
SPHERICAL WASHER

&
TOWER

SHIMS TO MATCH
SEGMENT SLOPE,
SEE SHEET 13

HEAD FRAME
SEE SHEETY 17



Temporary pier closure

Key steps:

 Construct the temporary pier

* Erect C6 MS Segment 1

 Cantilever C6 BS Segment 1

* Torsional counterweight on
the BS SB leading edge

* Vertically jack, survey and

lock.
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Back span pier closure

STRONGBACK BEAM TIE-DOWN BARS 'WALERS

~~ JACKS AND
SLIDER BOXES

PERMANENT
BEARING

TRANSVERSE
ALIGNMENT FRAME
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Back span pier closure

e, . ohe  peee—
Key steps:
 Cast the pedestal & stage the bearing
* Assemble & set the pier segment

* Torsional CW on the BS SB leading edge
 Alignment dry run & grout the bearing

* Jack, survey, blocking CJ & partial PT

* Pour the closure joint, cure & remaining PT

* Permanent vertical tendons






Transition pier closure

ROCKER BEAM, WALERS, AND TIE-DOWN BARS

WALER AND TIE-DOWN BARS STRONGBACK BEAM

~ WALER AND TIE-DOWN

ACTIVE BUTTRESS BARS

PASSIVE BUTTRESS



Transition pier closure

Key steps:
Cast the pedestal & stage the bearing

Pier segment shell + CIP Diaphragm

Maneuver segment & grout bearing

1st night shift: jack, survey, Steel

blocking struts in CJ & partially PT

2nd night shift: Pour CJ, initial curing,

remove blocking & stress remaining PT

Permanent vertical tendons



Main span closure

BOTTOM STRUT AND BARS

Segments

INT-88 CL-89 1ST-88




Main span closure

Key steps:
Segment 89 with 6” wet joint

CIP Diaphragms either side of 3’ CJ

Curing & install temporary works

1st night shift: Jack (V&T), long.

jack cantilevers apart, survey,
blocking struts & partial PT
 2nd night shift: Pour CJ, initial

curing, remove blocking & stress

remaining PT



Span alignment and Closure
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- “When the two endss of the bridge met over the
ex_li_« ship channel, the edges were within a fraction of
o~ an inch of predicted values determined by the

Construction Engineers. “
- Joseph Briones, TxDOT Project Manager
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Open to Traffic!

Ribbon Cutting Ceremony June 28", 2025



Ongoing Activities
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* Aesthetic Lighting Commissioning
* Demolition of Old Harbor Bridge
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Questions.....

"% Luke Tarasuik, PE
oty USA Bridge Skills Leader
luke.tarasuik@arup.com

Javier Campos, PE SE
-l Senior Engineer
: javier.campos@arup.com

n @ Quentin Marzari, PE SE We are hiring at Arup,
o Senior Engineer please reach out to us!

ﬁ 'L quentin.marzari@arup.com

y o FDfatron  ARUP [QF9

Texas

Department
of Transportation
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