


The Problem

AClosely spaced transverse cracks ong
numerous bridges in western
Montana

Aln some cases, through deck
penetrations developed

AYoung bridge decks< 8 years
AMostly in the alpine regions
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The Problem
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The Investigation

Construction Document and Literature Review
Field Inspections

Instrumentation

Laboratory Testing

Finite Element Modeling (FEM)
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Field Inspections

A 14 bridge decks inspected
A Crack mapping o density/severity
A Delamination survey
A Ground penetrating radar
A Infrared thermography
A Drone survey
A Concrete core extraction

A Bridge deck documentation
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Field Inspections

AOverall Visual Rating = 3
ATransverse cracks at 3 to 4 feet
A Crack width 20 to 30 mils

Crack density Crack Severity

(ft/ft2) (mil*ft/ft2)
0.19
0.14
0.17
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Field Inspections 0 IR/Drones

A Drone survey with infrared
thermography (IR)

AIR could pick up cracks as
tight as 5 mils

A Cracking density but not
cracking severity
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Field Inspections - Summary

No delamination found
Transverse cracks align with reinforcing steel
Most transverse cracks are full thickness

The following factors did not yield any consistent trends in the
development of transverse cracking severity: bridge bearing
type, span length, span bearing type, placement location, and
placement length.

Very early age and late age development of transverse cracks
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Instrumentation

AAssess the impact of environmental changes on the
Internal deck temperatures, relatlve humldlty (RH), and
strains. o

Alnstrumentation:

AStrain (vibratin
A Temperature
A Relative Humidity (resistive)

A Ambient conditions N _
0 temperature, relative humidity, wind speed and solar radlatlon

WJ E Solutions for the Built World | Page11



Instrumentation
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Instrumentation

Pier No. 4
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Instrumentation
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Instrumentation
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Instrumentation
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Instrumentation - Strain

ACompressive strain developed in deck after removal of
Insulation and heating

Strain - Location 4

Removal offinsulationn
blankets:andiheatingg

STRAIN (MICROSTRAIN)
TEMPERATURE (DEG C)

4-1 4-2 4-3 Ambient Temperature
12/5/2019 3/14/2020 6/22/2020 9/30/2020 1/8/2021 a/18/2021
DATE
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STRAIN (MICROSTRAIN)
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Strain - Location 4
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Instrumentation - Temperature
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Instrumentation - Relative Humidity

A Large daily RH changes observed, increase from 20 to 100 % within
24 hours - RH gradient within the deck up to 30% RH
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