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Hydroacoustics and 
Biological Evaluation of Bridge Foundations
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Smaller 
Bridges
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Larger Bridges
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Summary of Topics

ÅBridge components, foundation types and application

ÅConstruction methods, biological pros and cons 

ÅPrinciples of hydroacoustic impacts to fish

ÅAvoidance and attenuation 

ÅAnalysis

ÅMonitoring and reporting

ÅResearch
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ÅSuperstructure:  
Bridge components 
that span end-to-end

ÅSubstructure: 
Columns and Bent 
Caps, Abutments

ÅFoundation:Piles 
and footings
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Seismic Hazard
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Seismic Event Collapse

1989 Loma PrietaEarthquake, Magnitude = 6.9 1971 San Fernando Earthquake, Magnitude = 6.5
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Caltrans Seismic Design 
Philosophy

ÅBridges may suffer damage but are 
expected to remain standing. 

ÅColumns are designed to deform. 

ÅFootings (foundations) are to remain 
undamaged. 

Seismic Design Criteria Manual
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Sampling ςGeotechnical Drilling
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Substrate Sampling - Drilling

ÅInforms foundations design and 
construction methods

ÅReduces the potential for unforeseen 
construction issues and environmental 
impacts 

ÅImproves outcome of long-term 
bridge, foundation, and watershed 
performance
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Logging, Classification and 
Presentation

1. Field Sampling (geotechnical 
investigations), 

2. Quality Check (field 
observations), 

3. Laboratory Testing (refined 
description of sample), and

4. Preparing Boring Logs
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Geotechnical Sampling
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Caltrans Design Engineering 
Services, Structures ς

Transportation Laboratory  
ΨTranslabΩ ό{ŀŎǊŀƳŜƴǘƻύ

ÅInnovative analysis and research 
laboratory for geology and 
materials engineering.

ÅAnalysis and research expertise 
includes geology, materials 
engineering, geotechnical 
engineering, specialized testing, 
and field investigations. 
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Geotechnical Layer Analysis

ïBoulders and Cobbles

ïPebbles:Very coarse, coarse, medium, fine, and 
very fine

ïSand:Very coarse, coarse, medium fine, and 
very fine, 

ïSilt: Coarse, medium, fine, and very fine, and

ïClay:Clay/silt boundary for mineral analysis
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Common Bridge Foundation Types
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Shallow Foundations ςSpread or Slab
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Shallow Foundationsand bent walls have 
a Greater Scour and Flanking Risk, often 
requiring Countermeasures such as Rock 

Slope Protection (RSP)
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Deep Water Foundations ςPiles

ÅDeep water foundations transfer 
the load of the bridge and traffic 
into deeper layers of earth 
materials. 

ÅTypes of Deep-water 
foundations:

ïDriven piles

ïDrilled shafts
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Deep Water 
Foundations ςDrilling
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Drilling (continued)

Dry Construction Method Wet Construction Method
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Drilling

ÅDrilling projects take longer than any 
other foundation type. 
ï~3 times longer than pile driving to construct 

bridges with drilled foundations. 
ïOften multiple season bridge projects.

ÅIf working in water, increased potential 
for drilling and equipment discharges to 
receiving waters. 

ÅIf drilling into fractured rock, potential for 
frac out. 

ÅNo casing to contain final concrete pour in 
areas where substrate is supersaturated. 
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Driven Piles


