Fully Integral 2 Span Curved Girder
Bridge Replacement in 72 days

River Road over New Haven River— New F

Adam Stockin, P
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Project Location
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Existing Conditions

= Built in 1935

= 3span - 176’ (54°-74°-48’) long steel
girder bridge

= 20’ curb to curb

= Ancillary Snowmobile Bridge

= Fair/Poor Condition




Alignment

= [ncrease Site Distance
—Alignment shift
—Widening roadway opening

= Minor Re-location of Halpin Rd.

= \Widened Shoulder for Snowmobile Access




Hydraulics
= Bridge overtopped below Q100

= Discharge over road at Q100:
= Significant chase to vertical profile

—East approach slopes <1%

= Need to eliminate 2 existing wall piers
= Maximize hydraulic opening




-
GeOteChnICaI Condltions fe g CLASSIFICATION OF MATERIALS i3 gg

\ THHEE
(Description) iz g . 8 £ 3 4
A-2-4, 5iSa, brn, Moist, Rec, = 0.4 f VW 246] 08 643348
. l 777 A4, SiSa, brn, Moist, Rec. = 1.3t wWivE), 17.9| 48 |57.4 378
[ ] Ve r POO r SOI |S ‘ /" A4, SiSa, brn, Moist, Rec. = 2.0 ft é 276 534 466
] 2-2-23
f A-4, SaSi with small pieces of Wood, brn-gry, Moist, Rec. = 1.8 ft (e, 04 389611 —
{55 A-2-4, SiSawith lots of small pieces of Wood, brn-gry. Mols!, Rec, = 0.9 1t 43 45908 778 218
: {
10 —Fr——- Visual Description:, Wood, Rec. = 1.1 ft (1)
— 40’-75’ depth of Very Soft Clay (WR) 0o ol e o o TR T s sl ma o
- Vo bk A-1-b, GrSa, brn, Moist, Rec. = 0.6 t 1-1-1-1 185|396 53.2| 7.2
VA& ;:5c. gy vost (2) s87|[01|13 986 63 38
|
. ) 4 | Visual Description:, I, gry, Moist, Rec. = 2.0 ft, Material similar as 27"-29" WH-WH- 70.2
= NO Bedrock encountered In [ A
20 4
. - {
bJ
= Scour potentlal of 15’ at the Pier for |
4 | A-7-6,Cl, gry, Wet, Rec. = 2.0 ft, Very wet & sl e. WR-WR- 796 05 995 69 | 42
‘ 'A 9, ery loppy sampls WRWR
30 +
r Visual Description:, Cl, gry, Moisl, Rec. = 1.5 ft, Material similar as 47'-49', WR-WR- 74.0
| A WR-WR
1 a0
i ‘
2
}
-
i
H ‘I A-7-6, C\, gry, Moist, Rec. = 2.0 ft WR-WR- 69.4 03 (997 67 | 41
3 I A WR-WR
i so
?
i
i
g |
! Vl Visual Description:, Cl, gry, Moist, Rec. = 2.0 ft, Material similar as 4749, WR-WR- 50.9
§ I 4 WR-WR
}




>
Public Input

= Presented Matrix of Choices,
including $$

= 2.5 Month Closure
= Town Chose to Close the Bridge
» Met with Abutters
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>
Superstructure Solution

= Span Length = 164.35" (2 - 82.2’ spans)
= 730’ Radius Horizontal Curve at Baseline

= 4% Superelevation




Superstructure

= 32’-6” Out to Out

= 29°-6” Curb-Curb

= 9’ Girder Spacing

= 33 %” Curved Steel
Plate Girders

— Metallized
= 814" CIP Deck
= 3” Wearing Course
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S
Substructure Solution

= Deep foundations required

= Precast Integral abutments on
75" H piles

= 8’ Diameter Monoshaft
—120’ Deep

—Supports 6’ CIP column and
Precast Cap

—Minimizes river obstructions




Substructure
= \/Trans Prefers Jointless Bridges
= [ntegral Abutments w/Steel H-Piles
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Pre-Cast Abutment and Wings

= Cavities in Precast to receive H-piles
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Pre-cast Pier Cap

= Pre-cast Integral Pier Cap
= Limits Obstruction in River

= Removes cap from frequent
high flow levels

= Required girder stubs to be
Included in precast element
—Extend 6’ from CL to each side

—Max 12’ shipping width
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>
Pre-Cast Integral Pier Cap

= Steel Fabricated with 6’ Splices
= Shipped to Pre-cast Yard and Fully Assembled
= Pier Cap Poured — Steel Disassembled and Placed in Field

* Independent Engineer Hired by Contractor to Ensure Coordination
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Pre-cast Pier Cap
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Pier Cap Detalls
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Pre-cast Pier Cap
Top of top flange

Corrugate Pipe

for column Main Cap

dowels Reinforcement
passing through
holes in girder

Circular Ties / web

Extension of Shear stud

column matrix on girder
webs

Hoops around
stud matrix
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Column to Pre-Cast Connection
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Complex Analysis

= 3D Analysis model included:

—Full superstructure

—Integral Abutment Stem and Piles

FIXED JOINT

A

—Integral Pier Cap

—Monoshaft and column

—Horizontal curvature and superelevation

—Staged construction

\\\l)




Construction Schedule
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Temporary Works — Bridge Open




Bridge Removal Prep- Bridge Closed




Superstructure Removal




Substructure Removal
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Drilled Shaft




Drilled Shaft
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Drilled Shaft

06.28.2016
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S
Drilled Shaft




>
Drilled Shaft and Integral Abutments




Integral Abutments




Integral Abutments
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Pier Column




S
Steel Erection at Precast Yard
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Precast Cap




S
Steel Erection in Field




Precast Approach Slabs




Bridge Open to Traffic




Completed Construction

Before
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e
Conclusions

= Promised Town No Closure
During School

= Improved Hydraulic
Condition

= Estimated Cost v.
Construction Cost (5%)

—Due to precast supply/demand




e
Conclusions

= Balance $$, Pace, and Public
Needs

= Innovative Complex Design

= Simple and Elegant
Structure

= “This bridge Is going to last a
long time” — VTrans Chief
Engineer
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