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Introduction

*Definition of Flexible Buried Bridges:

*Any bridge that derives its support from both the structure and the surrounding soil through soil-
structure interaction.

*Generally 20 ft minimum span per AASHTO definitions or combination of smaller spans totaling &
least 20 ft. s _
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Introduction

*Definition of Flexible Buried Bridges:

*Flexible Buried Bridge Materials and Capabilities:

Property Aluminum (ALSP) Shallow Corrugated Deep Corrugated
Steel Steel
Geometry Types Arch, box, closed Arches, closed shapes Arch, box, pipe, multi-
shapes radius arches
Span Range 10 to ~30ft 5to ~20 ft 10 - ~100 ft +
Corrugation Profile 9" x 2.5” 6" x 2" 15" x 5.5”
19" x 9.5”
Design Yield Strength 24 ksi 33 ksi 44 ksi
(ASTM A796)
Stiffness based on 0.25” ~1.5 x shallow 1 (baseline) ~9 x shallow

thickness (3 gauge) ~6.25 X ALSP




Introduction

*Definition of Flexible Buried Bridges:

*Flexible Buried Bridge Types and Capabilities:

-Advantages. Flexible Buried Bridges vs. Tr_itional Bridgs:

*Lower foundat )sts & no bump a nd of the bridge dation prope
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Introduction

*Definition of Flexible Buried Bridges:

*Flexible Buried Bridge Types and Capabilities:

Advantages of Flexible Buried Bridges vs. Traditional Bridges:
Buried Bridge Applications:

*Bridge replacemel
-!_imiteql site access,
ade ,rt-.,,.:,;g 1




Design Considerations & Inputs
«Site Geometry Inputs:

*Min/max clear span at xx elevation or xx ft below road

°Inside clearance / end area

*Hydraulic considerations — maximize span to reduce / eliminate multi-cell crossing

*Alignment rela




Design Considerations & Inputs

«Site Geometry Inputs:

Geometry Type (arch vs. box):

*Defined by AASHTO based on ratio of crown radius to haunch/side radius: >5:1is a box

+2 ft min cover for box (1.5 ft for spans < 25 ft 4 in), 3 ft min cover for arch

~ «Box designs g‘_ by fle a-{ | hes by thrust .‘
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Design Considerations & Inputs

«Site Geometry Inputs:

Geometry Type (arch vs. box):




Design Con3|derat|ons & Inputs

*Site Geometry Inputs:

Geometry Type (arch vs. box):

-Site Soil Conditions & Backfill Properties:

Loading / Perform - | equirements:
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Design Con3|derat|ons & Inputs

*Site Geometry Inputs:
Geometry Type (arch vs. box):

-Site Soil Conditions & Backfill Properties:

Loading / Perform - :




Case Studies / Applications

. SmaII Span Rural Crossmgs

~ « NC State Veterans H A—Black ‘



Lincoln County, Colorado













e 5” 57 span x 15’ rise box struc%ufe T T
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Design Requirements

« New road to access new facility

 ~15’ distance from creek invert to road
~ 48" min clear span at 6" above creek i
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As Detailed in Project Documents
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Buried Flexible Steel Bridge Opti
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Cost Comparison

ltem Rigid Bridge Buried Flexible Steel Bridge
Structure Cost Structure Cost

Design, Installation, and Structure $213,650 $205,950

Footings / Pile Caps, Ftg $52,500 $101,780*

Excavation & Dewatel’ing ;ilgglggss cost for fnd soil improvement. Ftg larger than
Sheet Pile Cutoff Walls $39,250 $39,250

H-Pile Deep Foundations $360,000 e

Backfill Foundation Cut $10,000 $15,000

Total Cost $675,400 $361,980 (-45%)
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Design Requirements

e Part of Missouri Safe & Sound Program
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Structure Comparison

Conventional Precast Plank Bridge

Twin Span Buried Bridges

Inverted trapezoidal flow area — limited by sloped
abutments

Required site re-grading

Approx. 100 ft of asphalt pavement removal &
replacement beyond bridge

Bridge abutments or sloped banks required

Required deep foundations with pile caps

45 days for design & fabrication of bridge elements only

Widened hydraulic flow area at channel elevation with
comparable end area

Minimal site grading — mainly finish grading

Less than 50 ft of asphalt pavement removal &
replacement

No abutments required
Shallow foundations

30 days for design & fabrication of twin box culverts and
precast MSE headwalls. Includes design, submittal,
approval, material acquisition, fabrication, galvanizing,
curing, & delivery.





















Grants, New Mexico
2.7m Ibs. Mining Shovel, 47 ft span
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Knox County, Indiana
E-80 Cooper Engine, 52.5 ft span




Fort Knox Gold Mine
Fairbanks, Alaska
1.8m Ibs. Mining Shovel, 46 ft span




Randolph, Nebraska
E-80 Cooper Engine, 3.67 ft cover, ~50 ft span




LaCygne, Kansas
RR Grade Separation, ~53.5 ft span
County Road Over Dual Track Crossing
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