Breaking from
Traditional Widening
with a Signature Single Span
Arch Bridge on 1-20/59

By Wally Jordan, PE &
Gregg Bissot, PE, CPESC
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Presenter
Presentation Notes
The bridge is part of a larger corridor of widening from Birmingham to Tuscaloosa.
-----------------------------------------------------
The project is in Tuscaloosa
-----------------------------------------------------
Here is the 4 mile stretch of interstate 20/59 currently under construction.
-----------------------------------------------------
If you are unfamiliar with Tuscaloosa, here are some major destinations.
Interstate traffic – 60,000 ADT (Average Daily traffic)
McFarland – peak NB 
	through - 1750 vph (vehicles per hour)
	left turn – 248 vph
                     peak SB
	through – 1570 vph
	left turn – 364 vph
-----------------------------------------------------
2 interchanges with bridge replacements
-----------------------------------------------------
Traditional Diamond interchange
Slight skew on McFarland
Developed ROW
Recent access management project
pedestrian traffic		




The “Traditional” bridge plan:
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Presenter
Presentation Notes
Many of the bridges along this corridor were
Haunch girders (see problem in the picture with existing clearance on inside turn lane (14’-9”)
Dated bridge rails.
ALDOT has planned to replace these structures with new structures

Footprint for Widening under the bridge has been maximized
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The “Traditional Widening”:



Presenter
Presentation Notes
Google Earth captured the stages used at US-11 (east of our project) very well.

Here is the existing interchange (partial clover or folded diamond)
-----------------------------------------------
Bridge in the median constructed and carrying NB traffic
Replacing NB bridge
-----------------------------------------------
Bridge in the median and NB constructed with
SB traffic now shifted to the median and
Replacing SB bridge
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Presenter
Presentation Notes
Here are some cross sections showing simply how the bridge as to be constructed through this phasing.

Our original plan was for a 2 span bridge using 140’ BT-54 modified girders.

This required the profile to be raised around 4’.
-----------------------------------------------------
However plans changed when we were asked to look at how we could improve traffic at this interchange

Particularly by looking at this out of the ordinary like a SPUI, a single point urban interchange

Our layout differed from the more common layout shown here, but reversing the interchange to go over the sideroad to match the existing configuration
-----------------------------------------------------
So what this meant is no center columns

The obstruct the turning movements in this confined space.



Breaking from “Traditional” with a SPUI Lay

out
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PROFILE (ALONG § CONSTRUCTION)
SCaLEs ¢ 100

Single Span — 250’
BT-72 or steel plate
girders

Vertical wall abutments
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Presenter
Presentation Notes
Started looking at other options, breaking away from what we had done previously.

Here is one of our 1st layouts.

We looked at using BT-72s or steel plate girders both requiring the profile to be raised more.

And to make room for sidewalks and additional future widening, we looked at top down wall construction around the abutments.
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Vertical wall abutments
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Presenter
Presentation Notes
Here is a small clip of our original concert to present to ALDOT and other stakeholders.

If you can notice, we through a script A on the walls and showed a crimson cap on the retaining walls to give it some character.

Little did we know that things would change more to really create a unique structure.



Action items:

« Study other roadway alternatives through the IMS process
» Look for other bridge alternatives
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Presenter
Presentation Notes
This was a great alternative, but we needed to make sure it was where we needed to be.
So we had to study some additional alternatives
And we were also tasked to look at other bridge alternatives and to look outside the box



SINGLE POINT UFIBAN INTEHCHANGE (SPUI)
McFARLAND BLVD (US-82) AT |-2069
TUSCALOOSA COUNTY



Presenter
Presentation Notes
3 alternatives were initially looked at through the IMS process which Skipper consulting put together with us.
-----------------------------------------------
ALT A – SPUI
This is the alternate we drew up early on, but we added some ramp work to improve a right turn movement.
-----------------------------------------------
ALT B – Displaced SPUI
The same thing just offset, this could potentially retain the existing bridge, or give the option of going back with a 4 span bridge.
-----------------------------------------------
ALT C – Diverging Diamond Interchange
Good when large portion of the secondary road traffic is turning left onto the main thoroughfare

McFarland was heavy through traffic, so when we put the traffic in this situation it didn’t function as well as the other alternatives.
-----------------------------------------------
Displaced SPUI was eliminated because the bridge needed to be replaced and ….
-----------------------------------------------
Leaving us with the SPUI.  We did look at a no-build plus commitments alternative however that was ruled out because….
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Bridge Layout

BEGIN H=256-1014 END BRIDGE
BACK OF ABU BACK OF ABUTMENT 2

ARCH RIB
(TRAPEZOIDAL STEEL BOX)

HANGER CABLE
(TYP.)
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Bridge Layout

OVERALL LENGTH = 256'-10 1/4"

BEGIN BRIDGE
BACK OF ABUTMENT 1

BRIDGE END SLAB
(TYP.)

TO EUTAW 2073501 ak

(TYP)

END BRIDGE
BACK OF ABUTMENT 2 f

CJ/L I-20/59 STA. 101+42.69 i

/ CIL MCFARLAND STA, 603+1843 / /| /
/ Ik

129'-5"

WINGWALL ! BARRIER
RAIL (TYP.)

PLAN

TO BIRMINGHAM

ABUTMENT FOOTING (TYP.)
THRUST BLOCK (TYP.)
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Superstructure

CIL HANGER AND:

—GCiL CONSTRUCTION

C/L HANGER AND

C/L STEEL ARCH B7-84" B7-BA" GIL STEEL ARCH
g G4-BW" 6481 300
1-2% [ 20 B'-E 128"
14%-0" . 3 LANES @ 12'-0" = 35-0" N 12'-6" 12'-6" X 3 LANES @ 12-0" = 36'-0° 14'-0"
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/— BARRIER RAIL

k" SLAB

MEDIAN BARRIER RAIL
( F'.G.L.—\\|

2.0% | 20%

BARRIER RAIL—\\

20-9%"

STEEL FLOORBEAM (TYF.)

—STEEL TUB GIRDER
(TYP.}

§ WEB R

| | | LEVEL

2" WEB R
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40"
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§ WEB B

|

| TOP FLAMGE B
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|

TYPICAL SECTION

9-1/2 inch cast-in-place concrete deck.

Multiple girders spaced along deck needed to
accommodate phased construction.

Trapezoidal box girders selected to enhance
aesthetics of bridge.

First use of steel box girders by ALDOT.
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Superstructure

C/L GIRDER —| i~ C/L GIRDER
3| SHEAR STUDS %" DIA. X 9" LONG (2 PER ROW) | g

| 1" X 14" TOP
FLANGE PL. (TYP.)

''''
s .
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.....
....
........
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I .,

1 1/4" X 2-0" BOT.
FLANGE PL. (TYP.)

TYPICAL FLOORBEAM

e 4-foot deep steel plate I-girder floorbeams spaced
at 17'-9" centers.

e Transverse floorbeams supported from arch ribs
by hanger cables.
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Arch Rib

50" 250'-0" (PARABOLIC)
{TANGENT}
276" 122'-6" 26"
© BEARING 546" X 006" B5-6" ) 570"
ABUT, 1} T Y ¢ BEARING
§ ARCH RIB W.P,53 & — | (ABUT. 2) N
-8 § FIELD SPLICE | & FIELD SPLICE 2 § FIELD SPLICE 3
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VARIES
4=l AT BASE
-7 AT CROWN

EQ. | EQ.

e Two arch ribs follow line of parabolic curve
with span of 250-feet and rise of 56-feet.

Ribs are freestanding without lateral

bracing and are offset in plan to
accommodate skew.

Ribs fabricated from steel plates in a varying
e e T -~ trapezoidal shape.

2-3"
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Hanger Cables

e Hanger cables are all 2-5/8" dia.
ASTM A586 structural strand.

e Galvanized Class A inner wires
and Class C outer wires.

* Anchored at outside edge of
floorbeam and attached to arch
ribs with gusset plates and open
strand socket.
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TEMPORARY DRAIN TROUGH ————— & CONSTRUCTION
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Construction Sequence
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Construction Sequence
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Completed Bridge
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Completed Bridge - Lighting

Lighting Renderings by:
Illumination Arts

ARCH AND CABLE UPLIGHT WASH
SUPERSTRUCTURE FRAMING WASHES
ABUTMENT WALL WASHES




Completed Bridge - Lighting

View along 1-20/59

View along
McFarland Blvd.
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Current Status

e |-20/59 Arch Bridge project combined with larger S83
million bid package for other [-20/59 corridor
Improvements.

e Let for bidding by ALDOT in September 2017.
e Project awarded to Brasfield & Gorrie, LLC.

e Cost of arch bridge (structural work only)
approximately $13.2 million or about $400/ft2.

e Construction of bridge anticipated to start spring this
year.
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