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SPENCER J. BUCHANAN

Spencer J. Buchanan, Sr. was born in 1904 in Yoakum, Texas. He graduated from
Texas AGM University with a degree in Civil Engineering in 1926, and earned graduate
and professional degrees from the Massachusetts Institute of Technology and Texas A&M
University.

He held the rank of Brigaclier General in the US. Armg Reserve, (Ret.), and
organized the 420t Engineer Brigade in Bryan-College Station, which was the only such
unit in the Southwest when it was created. During World War II, he served the UsS. Armq
Corps of Engineers as an airfield engineer in both the US. and throughout the islands of the
Pacific Combat Theater. Later, he served as a pavement consultant to the US. Air Force
and during the Korean War he served in this capacity at numerous forward airfields in the
combat zone. He held numerous military decorations including the Silver Star. He was
founder and Chief of the Soil Mechanics Division of the U.S. Army Waterways Experiment
Station in 1932, and also served as Chief of the Soil Mechanics Branch of the Mississippi
River Commission, both ]Jeing Vicksl)urg, Mississippi.

Professor Buchanan also founded the Soil Mechanics Division of the Department of
Civil Engineering at Texas AG"M University in 1940. He held the title of Distinguished
Professor of Soil Mechanics and Foundation Engineering in that department. He retired
from that position in 1969 and was named professor Emeritus. In 1982, he received the

College of Engineering Alumni Honor Award from Texas AéGM Universitg.



He was the founder and president of Spencer J. Buchanan & Associates, Inc,
Consulting Engineers, and Soil Mechanics Incorporated in Brg an, Texas. These firms were
involved in numerous major international projects, including twenty-five RAF-USAF
airfields in England. They also conducted Air Force funded evaluation of all US. Air
Training Command airfields in this country. His firm also did foundation investigations for
downtown expressway systems in Milwaukee, Wisconsin, St. Paul, Minnesota; Lake
Charles, Louisiana; Dagton, Ohio, and on Interstate Highwags across Louisiana. M.
Buchanan did consulting work for the Exxon Corporation, Dow Chemical Company,
Conoco, Monsanto, and others.

Professor Buchanan was active in the Bryan Rotary Club, Sigma Alpha Epsilon
Fraternitg, Tau Beta Pi, Phi Kappa Pl‘li, Chi Epsilon, served as facultg advisor to the Student
Chapter of the American Societg of Civil Engineers, and was a Fellow of the Societg of
American Military Engineers. In 1979 he received the award for Outstanding Service from

the American Societg of Civil Engineers.

Professor Buchanan was a participant in every International Conference on Soil
Mechanics and Foundation Engineering since 1930. He served as a 8eneral chairman of
the International Research and Engineering Conferences on Expansive Clag Soils at Texas

A& M University, which were held in 196D and 1969.

Spencer J. Buchanan, Sr, was considered a world leader in geotechnical
engineering, a Distinguishecl Texas AG"M Professor, and one of the founders of the quan
Bog’s Club. He died on Fe]aruarg 4, 198?, at the age of 78, in a Houston hospital after an

illness, which lasted several months.



The Spencer J. Buchanan 26 Chair in Civil Engineering

The College of Engineering and the Department of Civil Engineering gratefully recognize the
generosity of the following individuals, corporations, foundations, and organizations for their part in
helping to establish the Spencer J. Buchanan 26 Professorship in Civil Engineering, Created in 1992
to honor a world leader in soil mechanics and foundation engineering, as well as a distinguished Texas
A&EM University professor, the Buchanan Professorship supports a wide range of enriched
educational activities in civil and geotechnical engineering. In 2002, this professorship became the

Spencer J.Buchanan ‘26 Chair in Civil Engineering.
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Harry G. Poulos
Robert D. Holtz
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Lidija Zdravkovic

Spencer J. Buchanan Lecture Series

“The Coming of Age of Soil Mechanics: 1920 - 1970~

“Evolution of Safety Factors and Geotechnical Limit State Design”
“The Role of Soil Mechanics in Environmental Geotechnics”

“The Emergence of Unsaturated Soil Mechanics”

“The Selection of Soil Strength for a Stability Analysis”

“The Enigma of the Leaning Tower of Pisa”

“Factors of Safety and Reliability in Geotechnical Engineering”

“Foundation Settlement Analysis — Practice Versus Research”

“Geosynthetics for Soil Reinforcement”

“World Trade Center: Construction, Destruction, and Reconstruction”

“Exploring the Limits of Unsaturated Soil Mechanics: the Behavior of Coarse
Granular Soils and Rockfill”

“Slurries in Geotechnical Engineering”
“Soil-Structure Interaction Under Extreme Loading Conditions”

“In Situ Testing, Soil-Structure Interaction, and Cost Effective Foundation
Design”

“Pile response to Liquefaction and Lateral Spreading: Field Observations and
Current Research”

“The Increasing Role of Seismic Measurements in Geotechnical Engineering”

“Some Applications of Soil Dynamics”

“Forensic Diagnosis for Site-Specific Ground Conditions in Deep
Excavations of Subway Constructions”

“Cold War Legacy — Design, Construction, and Performance of a Land-Based
Radioactive Waste Disposal Facility”

“Active Risk Management in Geotechnical Engineering”

“ Importance of Undrained Behavior in the Analysis of Soil-Structure
Interaction”

“Landfill Covers: Water Balance, Unsaturated Soils, and a Pathway from
Theory to Practice”

“Katrina in Your Rearview Mirror”

“Bio-Geo-Alchemy: Biogeotechnical Carbonate Precipitation for Hazard
Mitigation and Ground Improvement.”

“Turning Disaster into Knowledge”
“Versatility of Cone Penetration Tests in GeoCharacterization”

“Putting Numbers on Geotechnical Judgement”

"Soil Characterisation for Advanced Geotechnical Design: Parameter Derivation"

The texts of the lectures and a DVD’s of the presentations are available by contacting:

Spencer J. Buchanan ’26 Chair Distinguished Professor

Dr. Jean-Louis Briaud

Zachry Department of Civil Engineering
Texas A&M University
College Station, TX 77843-3136, USA
Tel: 979-845-3795

E-mail: briaud@tamu.edu 7




Spencer J. Buchanan Lecture Series

2021 Philippe Jeanjean "Offshore Geotechnics: From Oil and Gas to Renewable Energy"
2022 Mark W. Buchanan "Risk Mitigation in the Changing Relationship between Contractors and
Engineers"

The texts of the lectures and a DVD’s of the presentations are available by contacting:

Dr. Jean-Louis Briaud
Spencer J. Buchanan ’26 Chair Distinguished Professor
Zachry Department of Civil Engineering
Texas A&M University
College Station, TX 77843-3136, USA
Tel: 979-845-3795

E-mail: briaud@tamu.edu 8




200 pm.

210 p-m.

215 p-m.

220 pam.
320 pam.

525 p-m.

4:30 p-m.

5:30 pm.

AGENDA

The Thirtieth Spencer J. Buchanan Lecture

Friclag, October ICZ, 2022
Hilton Hotel and Conference Center
College Station, TX

Introduction by Dr. Jean-Louis Briaud

A few words by Dr. Zachary Grasley, Head of Zachry

Department of Civil and Environmental Engineering
Introduction of Dr. Gregory B. Baecher by Jean-Louis Briaud

“Geotechnical Systems, Uncertainty and Risk”

2021 Terzaghi Lecture by Dr. Gregory B. Baecher

Introduction of Dr. Mark W. Buchanan by Jean-Louis Briaud

“Risk Mitigation in the Changing Relationship between
Contractors and E118ineers” 2022 Buchanan Lecture by Dr.
Mark W.Buchanan

Closure with Jean-Louis BPriaud

Reception at the Briaud Residence




Biographies
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Glenn L. Martin Institute Professor of Engineering
Department of Civil and Environmental Engineering
University of Maryland, College Park, Maryland 20742
9Y'Iif gbaecher@mac.com

Dr. Baecher is Glenn L Martin Institute Professor of Engineering at the University of Maryland.
He holds a BSCE from UC Berkeley and a PhD in geotechnical engineering from MIT. He is the
author of six books on risk, safety, and the protection of civil infrastructure; and 200+ technical
publications. He is recipient of the USACE Commander's Award for Public Service, the
Panamanian National Award for Science and Technology Innovation, GEOSnet Distinguished
Achievement Award for contributions to geotechnical reliability, and is a member of the US
National Academy of Engineering and of the UC Berkeley Academy of Distinguished Alumni.
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‘Geotechnical Systems,
Uncertainty and Risk"

The 202! Terzaghi Lecture
By Dr. Gregory B. Baecher




Geotechnical systems, uncertainty, & risk

2021 Terzaghi Lecture

Gregory B. Baecher
University of Maryland

1965 1981




Geotechnical systems, uncertainty, & risk

MIT in the 1970-80s
John T. Christian

C. Allin Cornell *
Herbert H. Einstein
Ronald C. Hirschfeld *
Charles C. Ladd *

W. Allen Marr

Erik Vanmarcke
Daniele Veneziano
Robert V. Whitman *

Geotechnical systems, uncertainty, & risk

Later collaborators
Luis Alfaro

Tony Bennett

Karl Dise

Charles Dowding
Jerry Foster
Gerald E. Galloway
Robert B. Gilbert
Fernando Guerra
Desmond Hartford
Robert L. Johnson
Lewis (Ed) Link

Two themes ...

1. What have we learned about assessing risk on

complex projects?

2. How should we think about uncertainty.

Martin W. McCann
Ross McGillivray
Samuel G. Paikowski
Robert C. Patev

KK Phoon

Timo Schwekendiek
Nate Snorteland
Romanas Wolfsborg
TH Wu't

Li Min Zhang

P. Andy Zielinski




-

Geotechnical systems, uncertainty, & risk

~8te_C
C :‘;-
ag;‘ % |. Tonen revisited (RVW'’s 1981 Terzaghi Lecture)

Il. Interagency Performance Evaluation Taskforce

. lll. Tampa Bay site characterization

IV. Panama Canal engineering risk study

16



Part . TONEN REVISITED

Threat-vulnerability-consequence (TVC)

Aecets “[...] there is more than
5 one way in which a project

might fail.”
Threat Vulnerabity
(Hazard) (Fragility) Consequences

Uncertainties - .-
: : Uncertainties Uncertainties
associated with associated with associated with
loads: floods,
componentand consequences:
earthquakes, H
N . system breaching, PAR,
erosion potential, M
performance warning time, LoL

etc. .
s
EVENT TREE FOR

Load Consequences RISK ANALYSIS OF PATIO 4

— T.W.Lombe
Fragility Consequences Combridge , Mass. USA FIGURE II-9

Part . TONEN REVISITED

Variability and bias in soil property measurements

BLOW COUNTS, N- BLOWS /FT
5 10 15 20 25 30

Uncertainty in Properties
/ Upper Fill I

L

sl |
| |

| Sandy Fill Data Scatter Systematic Error

Lo | L T

Sandy
Alluvium Real Spatial Statistical Bias in
or Temporal Error in the Measurement
Variation Trend Procedures

DEPTH, meters
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Partl. TONEN REVISITED

Spatial averaging and correlation

T T T T T a T

Variance reduction with size 91\ Correlations

o
@

o
3

Ry
plr)=e ('Lﬂ)

° o o
S 0 o

NORMALIZED VARIANCE
o
o

NORMALIZED COVARIANCE

R = radius of circle

1
4

R/fo r/ry

Figure 7. Spatial averaging and correlation of soil properties beneath tanks of various sizes and distances
(TWL Associates 1982a). The LHS (a) shows variance reduction as a function of tank radius. The RSH (b)
shows the covariance between the averages of soil properties under adjacent tanks as a function of their
radius and separation.

Part . TONEN REVISITED

LIVES LOST

Risk communication c e 0w w

1

Marginally Accepted

FOUNDATIONS

i

ANNUAL PROBABILITY OF “FAILURE”
1
1

OTHER LNG
STUDIES
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Partl. TONEN REVISITED

Practical lessons

Need to organize uncertainties Need to explain
geotechnical data

Need to account for spatial variation
Need to communicate risk to stakeholders.

Lessons learned

Probability is in the model, not the ground *

* Matheron, G. The Theory of Regionalized Variables and Its Application - Spatial Variabilities of Soil and
Landforms. Fontainebleau: Les Cahiers du Centre de Morphologie Mathematique 8, 1971.




Lessons learned

Uncertainty is epistemic, it’s in the mind

"-'_!m_—_———————————‘

r—

I

Partll Hurrlcane Katrlna (IPET)

: zJe_r&ryL Fostef R

| - - yJas iy ‘ BHW j
y Harvey W Jones ?W

___LEWIS E. Lmk

I?-;-

Wiarty W. McCann
Robert C. Patev
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Part Il. Hurricane Katrina (IPET)

“Did it work as a system?”

The system The model

Part Il. Hurricane Katrina (IPET)

Threat-vulnerability-consequence (TVC) revisited

Failure Mode
Identification

Probatilistic Reliability/Fragility N Dam Breach and Consequence
Flood Hazard Analysis y Y Analysis
Analysis ¥ Analysis ¥

Consequence

Frequency

Probability

Risk Quar'ltiﬁcation a'nd Source: Martin W. McCann
Uncertainty Analysis
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Part Il. Hurricane Katrina (IPET)

Working with legacy analyses

WIND FIELD (PBL)

TIME HISTORY OF
SURGE AND WAVE

- TR Lo
e T
£ Gaie 76
a7 7e

e CHEE

i FT
Stetioning siang 8 fewe & Fissdmalt
5

LE Guate 74 2778

774

rown 21 160

- i 7
deves Dist) 'y | Towsit £550

Tap af sheet gl £5E0—

EEAE
E A 98T E L

A Lir,

A

L

Part Il. Hurricane Katrina (IPET)

Philosophical lessons about risk analysis

\
)

uence

T
/

Epistemic Aleatory

Logic Tree Jj; Fragility Conseq
| \
/ T\J\ Y

Output

» _
Aleatory loop L]
Generate inflow

Reservoir response

Operations
performance

e

[]

Demand on energy

Demand on spilway
dissipation

}_

v v

Faiure flag

Faiure flag
parameters

parameters

Demand on outflow
conveyance
Faiure flag
parameters

Downstream
outflows

} [Calcu\aﬁe reliabilities

]




Geotechnical systems, uncertainty, & risk

Practical lessons
Need for formalism in organizing data and analyses,

Event trees don’t scale,
Putting numbers on engineering judgment,
Need to communicate risk to the public.

Part Il. Hurricane Katrina (IPET)

Risk communication
Safe is not an
engineering term *

dance Probability
v
m
(=1
154

| Exce

114l [ = = = ANCOLD Tolerable Risk for Existing
ANCOLD.(2003) o

—California Delta

An

—NOLA HPS (2005)

~—#—NOLA HPS (2011)

*Paraphrased from, Petroski, H. (2011). “How Safe Is Safe Enough?” NPR.org, March 29
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Bayesian digression

The statistics we all learned in college is useless

Bayesian digression

Uncertainty is about states of nature

ég{eeé of belief Frequencies

Probability

States of Nature

Inverse
Probability

Parameter Space Sample Space

24



Bayesian digression
There at the beginning ...

i X X : ’a — -
les §f 3 y: = (X \ R I‘ v ‘::-—"“"" =
Not actually Thes- Bayes (1701?-61) Actually Laplace (1749-1827) Sir Harold Jeffreys (1891-1989)

Bayesian digression

. "One sees, from this Essay,
Theory for uncertainty that the theory of
What you probabilities is basically just
Likelihood = thought common sense reduced to
Weight of before calculus; it makes one
evidence appreciate with exactness

Whatyell ' jl;vf ( '/I ) that which accurate minds
should think /j ( B \ /\
N

feel with a sort of instinct,
afterward

often without being able to
= 9 account for it” — Laplace
- / 4 ¥ . ) [
2 ,/” 8) [ <.

Just a
normalizing
constant

Y A“to"o"_ ‘
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Bayesian digression

Geotechnical engineers are all Bayesians*(A™)

H&H people are frequentists
Geotechs are Bayesians

Structural people care mostly about meeting code

*ACM = According to me

el
Part I1l. Tampa Bay site characterization

Ross s McGillivary

— i e
|||-| .II.IIIII I L ||1||(*
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Geotechnical systems, uncertainty, & risk

Thinking rationally about uncertainty

Hypoth
@ Random .
El process --- Bearing

t=5| model --- Punch through
--- Karst

(1)

Observational
model

Probability Density

Likelihood
function

Posterior
probabilities|
(inference)

Pier 17 — Pile Tip Elevation (ft)

“Fartivoranamatsandl AutH O LY AR )
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Part IV. Panama Canal Au

Part IV. Panama Canal Authority (ACP)

Landslide control program
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Part IV. Panama Canal Authority (ACP)

Practical lessons about risk analysis

The organizing power of qualitative risk assessment.

Need to communicate risk to management.

Sometimes need to accommodate legacy analyses.

So what ?

* Rationally dealing with risk in large geotechnically-engineered systems ...
* Risk analysis approach is still evolving but mature
* Successful on large geotechnical projects
* The statistics we learned in college is unhelpful Acv .,
* Probability is in the model, not the ground
* Uncertainty is epistemic and subjective
* Bayesian thinking is the natural way to think about uncertainties ...
* The way geotechnical engineers actually think
* Allows strong conclusions from sparse data
* Foundation of the observational method




Geotechnical systems, uncertainty, & risk

Thank you.
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‘Risk Mitigation inthe
Changing Relationship

between Contractor and
Engineers”

The 2022 Spencer J. Buchanan Lecture
By Dr. Mark W. Buchanan
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2022 Buchanan Lecture

The Dynamic Relationship Between Contractors and Engineers, Risk Mitigation,
and Best Practice

Introduction

* Dr. Jean-Louis Briaud

* University Distinguished Professor
* Distinguished Member ASCE

* Past President ASCE (2021)

* Buchanan Chair Holder

* Scholar and Gentleman
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* General Spencer J. Buchanan, USACE
* Texas A&M Class of 1926

| ntrOd u CtiO N * Professor Emeritus, TAMU

* True Gentleman

Changing
Professional
Dynamic

* Historic Preconceptions

* Generational Dynamics and New
Technology

* Commonality of Emerging
Construction Contract Platforms
* Design/Build
* CMAR
* Public Private Partnership

* Conclusion: Owner Risk
Mitigation, Innovation,
Acceleration
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Heavy Civil
Design/Build

D/B Prequalification

Teaming Agreement through Pre-Award
Design; 0.5% vs. Stipend

Teaming Agreement K Platforms

Design Agreement; 6% of estimate cost
to construct

Know the Parties
Know the Scope

Know the Schedule (inc. Design
Schedule)

Know the ‘Plan’

Participate in the Bid

Risk Mitigation

Cost/Benefit
Comparison:
Engineering and
Contracting

Difference in
Business Models

Reconciling to
Success
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Fort Lauderdale
Airfield Expansion
S240 Million

Fort Lauderdale
Airfield
Expansion

* Performance Specification
* Success Fee

* Cohabitate

* Daily Over-the-Shoulder

* Daily Schedule

* Foresight

Design/Build

Performance Specification (747-800 vs Airbus 380)
Success Fee

Notice runway threshold and ‘tunnels’
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Fort Lauderdale
Airfield Expansion

* Notice common point of aircraft
landing location (‘touchdown’)
over tunnel.

* MD 747-800 vs. Airbus A380

Fort Lauderdale
Airfield
Expansion

* Consider length of tunnel for US
1

¢ Consider the number of tunnels
¢ Consider skew

* Consider National Fire
Protection Code

* |s it an overpass or tunnel?

» 3,600 driven piles increased,
post bid, from 18” to 24”
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Fort Lauderdale
Airfield Expansion

* Consider the skew of the runway boundaries to the
‘tunnel’...length determination made at centerline

Fort Lauderdale
Airfield Expansion
Lessons Learned

* Take Performance Specifications
very seriously

* Always stay cognizant of the ‘big
picture’
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Alaskan Viaduct Tunnel Bore

Nature of Joint Engineer: Secant
Venture Platform Wall

Contractor:
Criticality of
Glacial Till
Interaction

Accountability

Alaskan Viaduct
S1.4 Billion

* Secant DS Entrance Pit complete

* TBM modules in the pit,
assembly ongoing

* 360’ x 60’...Iargest TBM in the
world at the time

* Single use; $82 M
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Alaskan
Viaduct

* Portions of the TBM
hoisted off ships and
preparing for assembly

Alaskan
Viaduct:

S —

* Twin Conveyors

* Precast Panel ring
panels
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Alaskan
Viaduct

¢ At the time, the world’s
largest TBM

* One use, then
dismantled

e Cutter teeth
replacement at 1,000 LF

* Piezometer strike at
1,500 LF

Alaskan
Viaduct

* Secant shaft retaining
wall

* Notice hydrostatic
pressure relief

« FRP TBM “valley’
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Alaskan
Viaduct

* Entrance pit ready for
TBM assembly

Alaskan
Viaduct
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Alaskan
Viaduct

* Entrance pit ready for
TBM assembly

* TBM staged beside pit

* Gantry crane and
Manitowoc 999 ready to
assemble

Alaskan
Viaduct

* 360’ TBM assemble and
ready for excavation
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Alaskan * Notice precast panels (issue)

* Conveyor

Vl d d u Ct * Ventilation

Al as ka n * Rolling Gangform for interior walls and decks for split
I (over/under) highway
Viaduct
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Alaskan Viaduct

* Rolling form system for interior wall build out. Note rebar projections for highway decks
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Al as ka N * Interior walls poured with rebar projections for the Ideck
1 * Upper Deck formed at the extraction pit
Viaduct e P

— e . e 3 = E e

Alaskan Viaduct
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Alaskan Viaduct

Alaskan Viaduct
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Alaskan Viaduct Lessons Learned

Engineer to stay very
cognizant of Design
Schedule

Contractor should
know JV partner well
and carefully consider
Managing vs. Minority
Partner configuration.

Considerations for
Division of Scope

Undisclosed

Project
(litigation=
$270m)

Allegation
against
Engineer

Schedule
Administration

Teaming
Agreement

Bid
Circumstance -
Estimate

Design
Subcontract

Poor
Construction
Management
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Undisclosed
Project
Lessons
Learned

Conceptual Nature of Pre-Award Design
Contractor Design Manager

Pre-Award Design Contract and Liabilities

Estimating Process (Contingency and Quantities)

Scheduling Process
Design Subcontract
The ‘Plan’...Plan to Build; Build to Plan

Conclusions:

* Hard Infrastructure is a significant
market

* Horizontal in nature, large market for
civil/geotechnical

* The evolving relationship between
Contractors and Engineers matters

* D/B provides innovation, speed,
enhanced margins...and risk

* Focus on the nuances enhances
success
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Lessons
Learned -
Globally

Understand stakeholder cultures and motivations (history, backlog,
repeat partnerships, etc.) and Design Coordinator expertise.

Examine Subk platform and Limit of Liability in Teaming Agreement
and its relationship with the Design Subcontract.

Active Participation in Project Baseline Schedule (Inc. Engineering
Deliverables) and Schedule Updates — know the Critical Path!!

Active Participation in Project Estimate/Bid (Read 1 and 2,
quantities, risk, 11t hour changes, etc.)

Understand the Conceptual Nature of D/B and integrate with Risk
Register and Contingency Fees

Success Fee Pitfalls — Promote Innovation, but not at the risk of
productivity or scope creep

Performance Specification Pitfalls — especially late performance
specification adjustments.

Cohabitation during design function — delivery schedule, over-the-
shoulder reviews, costs, etc.

Develop a Project-Level Culture of cooperation, collaboration,
accountability and trust
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T Texas A&M Foundation

Spencer J. Buchanan ’26 Chair in Civil Engineering

PLEDGE INFORMATION

My personal pledge:

$

Payment Schedule

My matching gift company will contribute:
Name of company:

$

Year 1

Year4 | $

Year 2

Year5 | $

Total Commitment:

$

Year 3

DONOR INFORMATION (Please Print)

Name

Class Year

Address

Email

Phone

PAYMENT INFORMATION

Enclosed

Contribution: | Please make checks payable to TEXAS A&M UNIVERSITY.
$ On the memo line, indicate: Buchanan Chair (074227)

Contact: Jay Roberts ‘05

Phone 979-845-5113 Fax: 979-862-8572
Email: jay-roberts@tamu.edu

Return to:

Texas A&M Foundation
401 George Bush Drive
College Station, TX 77840-2811
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