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Bridge Widening Issues

Bridge Division
Alanna Bettis, P.E.




Steps to Consider when Widening

o Existing Plans and Structural Adequacy
e Substructure

e Superstructure

* Bridge Railings

o Safety

» Specific Bridge Sections




Existing Plans ana
Structural Adequacy




Existing Plans

o \Widen with Same Superstructure
e Design Manual Examples

e Modifications to Beam Standards
 End Conditions




Structural Adequacy

e Condition Survey
e Load Rating
* Analyze the Existing Substructure




Consider Widening to One Side




Substructure Considerations

e Abutments

e Bents

e Bearing Seats
e Foundations



Abutment and Bent Desi
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Abutments Back Walls

N Locatior
N Width
N Face
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Abutment Connections
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Abutment Connections
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Dowel Connection Parallel +o Roodway Surface
|

e 4~ No. 6 or No. 9 bars e g
e Extend 1’-6” into both zones E—m:= o

__E"--====
« DO NOT USE 1-%" DIA
SMOOTH DOWELS

e Slope Dowels

—————




Separate Bents

o Separate Caps for Large
Widenings

e Single Column
Lacks Redundancy

e Room for Forms



Connected Bents

o Small Widenings
B © Match Cap Width




Connected Bents

e Beam Depth

S © Match Cap
Width



Bent Connections

Dowel Connection .

e 4 ~No. 6 or No. 9 bhars into existi

o Extend 1’-6” into Both
Z0ones

« DO NOT USE 1 %" DIA
SMOOTH DOWELS

e Slope Dowels

{ Extend 2’ -
into Cap )



Abutment and Bent Cap Connections

K@ Other Connection Types

22222222

e Welded Splice Connection
— 77 Projection (Single)

* Mechanical Couplers
— 12” Projection (Desired)




Abutment and Bent Cap Detalls

 End Conditions
— Fixed/Expansion
— Diaphragms
= WIEUE
— Shear Keys

e Match Joint Type




Bearing Seats

e Lower Bearing Seats
e Match Existing Profile =



Foundations

e Boring Logs
» Locate Existing Foundations
and Utilities

e Same Foundation System
e Headroom




Superstructure Considerations

e Slab

 Beams

e Vertical Clearance
 Longitudinal Joints
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Slab Re-Decking

To Consider on a Re-decking:
e Changes in Slab Thickness
 Make New Deck Composite to Existing Beams

STAGE [ Slab =

#4 D'mle'l Bar II
wiapllcer = a5 Lo
F . | ___ 103'-B' Top Overall Width | 2 s 2 —— Exizting
— - - E Bax Badin

I"— #4 Dowel Bar .|I = Lonst Jt

w/threaded end _ : w

SLAB SPLICE DETAIL

IEYE

TYPICAL TRANSVERSE SECTION




Vertical Clearance

e MUST Calculate for
Lower Roadways

e Beam Depth



Longitudinal Joint Locations

Widened EXxisting

Const Joint

Possible PCP — .
Maintain Traffic Flow

and Structural Integrity



Bridge Railing




Bridge Railing Manual

Summary from Page 3-3

“...1tIs Texas policy to bring all bridge railing to
current standards on bridges that are being
widened...”




Important Note: Update Rail on Both Sides




Safety




Safety Barriers

Vehicular Safety
Worker Safety PR L -1
Concrete Barrier 2
Steel Rall
Analyze Existing



Safety Barriers

 Common Shape CSB ' [s3 Bars
e Replaces the CTB Shape - |1 & top
- Pin CSB o R

i
Reinf.st!.l WWR

CAST-IN-PLACE
TYPICAL SECTIONS




Safety Barriers

e T6oor T101 Rail

— Less Edge Distance
— Bolted Through Slab

SECTION THRU RAIL

T101 Rail

SECTION THRU RAIL T6 Ra”




Specific Bridge Sections

e Pan Girders
e Slab Span Bridges
e Farm System (FS) Slabs



Pan Girders: Widen with Pan Form

Methods

 Break back and
Extend

| « Widen and
s Remove
| * Pie Shape




Pan Girders: Break Back and Extend

..Er-;"'-f-..".!! AL~

* Break back
Overhang

« Extend Existing * &
Steel

* Roughen
cConcrete

e Dowel at Ends




Pan Girders: Widen and Remove

e Dowel

e Cast New
Pan Form

e Remove
Curb

CIP Pan Form Girders——7

Remove after widening
is compiete.

Orill & Grout at
,éa diagphragms only.
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* Modify as necessary to moke up required

overall width. Modify standard
stirrups in this areaq.




Pan Girders: Pie Shape

. Old CGC Style

« Remove Curb
and Top of CGC

e Cast New Pan
Form




Pan Girders: Widen with Box Beams

Precast Prestressed Box Beg CIP Shear Key

Roughen e Vertical
g Clearance Issues

 Dowel and Widen
e Roughen Exist
e CIP Shear Key

Widening of Pan Form Girder Spans
with Prestressed Concrete Box Beams




Pan Girders: Widen with Double Tees

Break Back

" "
" ow

Remove
CIP Deck SMbj w —Extend into new slab.
e e i e g 6 IR0 78 ¥

(

Precast
Prestressed
Concrete
Double Tee
Beam

Widening of Pan From Girder Spans with Double Tee Beams




Farm System (FS) Slabs
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Slab Span Bridges

Phase I ~ Edstbound Lane Westbound Lane

Widened Slab Existing Roadway

Nom. Face
qu_ of Rail

ONE WAY TRAFFIC
EAST OR WESTBOUND TRAFFIC

Dowel 1'-6"
into Both Zones

WIDEN SLAB BEFORE CUT CURB

Dowel and Cast New Slab




Slab Span Bridges

Cut Curb
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\ Questions?

Alanna Bettis, P.E. ~
512) 416-2316
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