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TxDOT Bridge Geotech Branch

• Standards, Specifications, Contracts, 

Review, Recommendations, Research

• Bridge Foundation Design

• Retaining Wall Management & Design

• Slopes and Embankments

• Culverts and Scour

• Preliminary design, construction, 

monitoring, maintenance, and repair

• Drilling, Testing and incorp. into Statewide 
Geotechnical Digital Data Management  
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BACKGROUND – Thinking Geotechnically 
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Engineering is overcoming challenges

Why do highway and interstate construction 

projects appear to last so long?
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Engineering is overcoming challenges

Why do highway and interstate construction projects 

appear to last soo long?

• Availability of labor and materials

• Budget of owners

• Traffic Control and regional coordination

- Weather and accidents

- Unforeseen geologic conditions 

- etc.

• Unbelievable growth of Texas metro areas
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Geotechnical Engineering

How do we design the best suitable TxDOT 

foundation?
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Geotechnical Engineering

How do we design the best suitable TxDOT 

foundation?

• Use available resources (Geotechnical Manual, 

AASHTO 9th Edition LRFD, etc.)

• Use best investigation/boring information, 

survey, H&H, bridge layout and loading

• Use critical thinking and engineering judgment 

for resistance and reactions to the loading 

• Uncertainty (or FOS) through method 

resistance factors
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Then and Now

How do we design the best suitable TxDOT foundation?

• TCP Investigations and Wincore Capacity no longer 

approved

• Consultant community have been designing to 

LRFD foundation specifications long before TxDOT 

implementation

• Seek out assistance from BRG-Geotech when 

reviewing projects and designs

• This presentation provides and overview of 

process, calculations, and deliverables expected
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Steps to LRFD Design (Foundations) - Basics
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TxDOT INTERNAL ONLY – Design Request Form (2627)
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TxDOT INTERNAL ONLY – Design Request Form (2627)

‘HL93’ in Loading would indicate to
 use the Foundation load sheets

Include thoughts on 
service level criteria, and 
potential non-standard 
loading conditions
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Geotech Manual Framework
Info Needed:

• Prelim Bridge Layout, Loading

• H&H Report w/ Scour (if over water)

• Geotechnical Data Report

- Boring Logs

- In situ and lab testing 

• Resistance methods based on material 

properties, disregard based on many 

‘factors’ (scour, construction, 

anticipated soils, etc.)

• Coordination with structural on lateral, 

service level, potential nonstandard 

conditions..
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Investigation - Texas Geology

Foundations placed on earth, walls retaining earth 

• State is very diverse

• Soils: Clays, Sands, Gravel, Muck, Fill, etc.

• Bedrock: Everything

- Sedimentary (limestone/shale)

- Igneous (granite/basalt) 

- Metamorphic (schist/gneiss)

• 254 Counties within 25 TxDOT Districts
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Investigations - Geotech Manual, Ch 2, Sec 1, Boring Spacing

• 2 min, 100’ from center bent, 50’ from any monoshafts, 300’ spacing (max)
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Geotechnical Data Collection (Logs and Labs)

• Data Report and Log/Lab requirements in Manual and/or (past data webinar)

• https://www.txdot.gov/business/resources/highway/bridge/webinar-presentations.html
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Engineering Subsurface Units or 5ft (or smaller) Intervals

• Understand that either will arrive at accurate design

Sand

Clay

Shale

Limestone

5ft

10ft

15ft
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Trial Length (used to check resistance)

• Disregard Depth & Initial Tip Elevations = Conservative

• Re-evaluate depths/elevations when optimizing

[Bridge Layout]
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Resistance w/ Depth (example)

Sand and Clay Methods

Shale/IGM Methods

Solid/intact Bedrock Methods
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Soils – Driven Piles

• -method (clays)..from Su   Nordlund (sands)..from 



21

2025 BRG and DES Conference - Corpus

Soils – Drilled Shafts

• -method, total stress (clays)..from Su  -method (sands)..from 
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Resistance w/ Depth (Rock Socketing, Shafts)

Sand and Clay Methods

Shale/IGM Methods.. from SPT and/or qu

Solid/intact Bedrock Methods..from qu[Rock Socketing]
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Solid and Intact Bedrock (Limestone)

Vuggy and Porous Moderately
Weathered

Non-Weathered, Fresh, Intact
(Edwards Core)

Slightly Weathered
(Indiana Core)

Combination of Rock Structure, 

surface quality/weathering, and 

discontinuities (joints, fractures, 

bedding), would trigger non-

solid/intact resistance analysis 
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Rock, jointed and fractured – Factor Down Resistance

Jointed and Fractured Bedrock Methods
..from qu, RQD, GSI, ‘core’ inspection
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Rock Socketing Allows for Easier Decision Making

• Granted, hard/intact bedrock is logged

• Using min 24in shaft

• Min 2 x Dia. Embedded into rock

• Total Shaft Length 10ft or greater

• Reliable Rock Strength Results

End bearing only capacity & 
9th Ed. resistance factor (0.5)
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LRFD Design (Foundations) – Resistance Factors
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Resistance Factors

• Use default AASHTO 9th Ed. LRFD

• (present AASHTO resistance factor tables)
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Resistance Factors (Upcoming)

• Future AASHTO code will force a variable 

resistance factor based on COV

• GEC No. 5 proposes limiting COV (<0.3)

• Incorporation of tools with past and current 

data set based on stratigraphic layers

• Managing geotechnical digital data
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Variable Resistance Factors

• GEC No. 5 proposes limiting COV (<0.3)

• COV ~ Amount of data and variability

• Managing geotechnical digital data

• qu = mean uniaxial 

compressive strength

• qp = nominal until tip resistance

• Factored (allowable) = ɸ * qp

c/o MODOT

c/o LADOT

EXAMPLE

EXAMPLE



30

2025 BRG and DES Conference - Corpus

LRFD Design (Foundations) – Plan Presentation & FDN
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Data Presented in Plans

[Foundation Layout 

or Foundation Note Sheet]

[Bridge Layout]

• Bridge Layout (sizes and lengths)
- Layout notes, casing, etc.

• Boring Sheets
• Foundation Layout (optional)
• FD (standard) or Foundation Detail (if non-standard)

• Foundation Notes Sheet (FDN)
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2025 PBLR – Submittal for Review- Bridge Layout
QA/QC
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2025 PBLR Submittal – Boring Logs
QA/QC
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2025 PBLR Submittal – FDN Sheet

(request this if not included)

Should be produced while designing 

foundations

QA/QC
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Foundation Notes Sheet

• QA/QC of LRFD Foundation Design

• Insight into design assumptions

• Stays with plans for future capacity evaluations

Expand and Edit based on individual bridge design

Single FDN Sheet for each bridge

Only include if using Driven Pile
Foundations [this additional info is for

Inspector during dynamic installation] :
Nominal Driving Resistance (Rndr), after

static designed factored resistance (above) 
accounts for the scour zone, that would be in 
place during installation.

Note to Designer
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Foundation Notes Sheet – Design Data - Shafts

Loading from Structural or Foundation 
Load Sheets (axial)

Unit side resistance (skin friction) layer by 
layer (nominal) & Resistance Factors

Factored (allowable) total side (skin) 
friction after accounting for scour and 

shaft size

End (base) resistance layer (nominal), 
Resistance Factor, and total (allowable)

Notes: To clarify disregard, scour 
assumptions, bedrock socketing layer, 

and other important design assumptions.

L
o
a
d

S
k
in

E
n
d
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Foundation Notes Sheet

• There will be different design assumptions

Skin Friction Alone
[Bearing information can be omitted, as N/A,

Or kept for information purposes]

End Bearing Alone – Single Span Bridge
[Size of shaft on bridge layout, abutments, or bents, designing

To different bearing layers shall expand down the data table]
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Concerns & Next Steps
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Other Limit State Checks

• Top of Shaft Service Settlement – Load Displacement Curves

• Extreme Event:  Seismic, Scour at Check Flood, vessel and vehicle collision

• Strength/Structural Resistance (of concrete)..axial

• Strength/Shear-Moment Load for deformation (of concrete)..lateral

• Strength-Service Pushover and fixity depth (or entire pile/shaft)..lateral

• Service/Shear-Moment Load for deflection at top..lateral

[When coordinating with structural, bridge design]
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Other Concerns / Checks

• Group effects, multi-pile footing analysis

• Uplift pressure (swelling soils), and uplift resistance in multi-pile footing

• Dragload, downdrag (negative skin friction) when embankment surcharge

• Constructability & Cost

• Corrosion & Integrity

Confidence during construction
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Confidence of design results

• [Not Recommended for verification] Comparison to capacity design 

with correlated SPT-to-TCP results

• [BETTER] Comparison to design with foundation programs (Ensoft SHAFT 

for shafts, Ensoft APILE for piles, or similar program(s))

• [BETTER] Comparison to design with alternate material methods for 

resistance

• [BEST] Seek out BRG Geotechnical Assistance or Geotechnical Consultant
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Ongoing and Upcoming Research and Development

• RTI – Trust and Optimization of Hard Clay and Shale in LRFD Design Criteria

• Digital Data Collection and Databasing – following lead of other DOTs

- Future AASHTO LRFD versions and variable resistance factors

• CPT and MWD for subsurface investigations

• Ancillary Structures Foundation Sheets in better compliance with LRFD and current 

investigation requirements

• Better and easier web and design tools for efficiency

• Lessons learned from design issues coming in now

• Geotech Manual and Standard Revisions 
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Websites

• (BRIDGE Standards) 

- https://www.dot.state.tx.us/insdtdot/orgchart/cmd/cserve/standard/bridge-e.htm

• (DATA Drilling and Reporting)

- https://www.txdot.gov/business/resources/highway/bridge/webinar-

presentations.html

• (BRG Field Operations – Geotechnical) 

- https://crossroads/divisions/brg/sections/field-operations-section.html

• (2024 Geotechnical Manual – LRFD)

- https://onlinemanuals.txdot.gov/txdotonlinemanuals/txdotmanuals/geo/geo_lrfd.pdf
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QUESTIONS?
FOR ASSISSTANCE 
Please CONTACT:

Edward Galbavy, P.E.

Or any of the engineers w/in:

TxDOT Bridge Division - 
Geotechnical Branch
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Copyright 2025 · Texas Department of Transportation · All Rights Reserved

Entities or individuals that copy and present state agency information must identify the source of the 

content, including the date the content was copied. Entities or individuals that copy and present state 

agency information on their websites must accompany that information with a statement that neither 

the entity or individual nor the information, as it is presented on its website, is endorsed by the State 

of Texas or any state agency. To protect the intellectual property of state agencies, copied information 

must reflect the copyright, trademark, service mark, or other intellectual property rights of the state 

agency whose protected information is being used by the entity or individual. Entities or individuals 

may not copy, reproduce, distribute, publish, or transmit, in any way this content for commercial 

purposes. This presentation is distributed without profit and is being made available solely for 

educational purposes. The use of any copyrighted material included in this presentation is intended to 

be a “fair use” of such material as provided for in Title 17 U.S.C. Section 107 of the US Copyright Law.
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Texas DOT Retaining Walls

• By ft2 of Exposed Wall..

• MSE (panel type) most dominant

• Pending formal inventory

• Temp. Special Shoring (mostly)

- TEW

- Soil Nail

- Sheet Pile

- Solider Pile w/ Lagging
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Retaining Wall Standard Revisions for LRFD

• Approved system vendors to submit new calculations to show compliance
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