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. Our story begms with Professor Ralph Peck at the
University of: Illinois. His engineering expertise was
sought on a wide range and scale of fascinating projects;
world-wide, between 1942 and 2007.



Ralph
PIFth of

Ralph Peck measured strut loads and deflections in braced
open cuts and inside driven tunnels of the Chicago Subway
project between 1939-42. He and Karl Terzaghi developed
apparent pressure theorems from these data.



. Impact on...

— foundations
m—

*Sihe primary reason
subway engineer Ray
Knapp engaged Terzaghi,
and he, in turn,
recommended hiring Peck,
was to monitor deflections
of adjacent building
foundations and to advise
the city on the best
practices to avoid costly
damage to these older
structures
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_Teaching*
__foundation
‘engineering

=in-fa s.ef 1949 Peck, Walt Hanson, and Tom
*"J?’c began teaching a course on foundation
= engineering at the University of Illinois

* Used case studies of structures built in Chicago

* The three faculty wrote a text on Foundation
engineering between 1948-52, which appeared in
the fall of 1953



) 'Sﬁuitable case histories
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* When Peck began teaching foundation engineering right
after the war, very few case studies of foundation
problems had been published. These are from Lowndes

(1928).
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History"of*Building Foundations
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In Chicago (1947’)
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GEMB84—Geotechnical Case or

’ 5\/JJV'W Ied ‘Advanced

rJ.//J_/_ff/J,/ CONSITL Around 1957°

.....

Taugssi s itil 1974 by Ralph Peck

PrzpZels 1'es were a full year of
grael iate s'rudy in soil mechanics and
= .%E" in a:hon engineering

""“’Gpen To graduate students in

- geotechnical engineering, structural
engineering, construction management,
and applied geology
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hhreeprincipal goals of th 3
case histories our =
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Solverreal

? Hr’J_)sz Soliges Jzag "W
Figineer mg problems

J»/,JJE appreciation of the intimate
ruJ e shlps between foundation

f—"' Sl .,

=—engineering, industry, finance, politics,

’_—"'

- _.:dnd ‘human relations

* Learn how to express one's view,
conclusuons, and recommendations clearly
and succinctly in writing



Most'common scenario usediin:
Pe c-ourse”

ppiEssitidentsiassumedithe nole of a boardof
YIS iddllyS, COMPrISed o1 Vario S'specm ISts
Trz ]m‘rrﬂ‘ fors presented a synopsis of the
STp IS J‘JJ!l 1, ! s ‘presented to the geotechnical

/IJJJJ _K’
=~ Ln-sa e*mstances the client was an engineering

Srgpany with considerable skill and ability, which

"had._amassed expansive geodata

 This allowed presentation of a rather
comprehensive engineering picture to the
inexperienced students




stiident’'s.ex , B ted

lay

Thnz quz FEvEreRespect et
HIE of « JCOnsul‘l'mg board, askmg
V20 34 gcific questions

J r £ ns’rruc'ror's played the role of
’_ Fhe client’s engineer and endeavored
"'1'0 “answer whatever questions the

" “board” proposed; nothing more and
nothing /ess...



Student utr"!?.:.ﬁ

unawas the du1'y of=edach class'to dlSCUSS ST
T2 I)rUJJ)m ary "I.LC‘ iHen “)

er)r’mma Wwhether a solution could be
rZae n)J " rl'h the available data, and to
Jsr)m ine what additional mfor'mcmon if
any,: was vas required, and to make specific

e

= req esf for said additional information.

_' "’If—'rhe class decided that further
exploration, tests, or measurements were
needed, they had to request these data.




1ihg engineering
- Judgmentin==
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Tnz cles /_p JJ‘/JJ)r that-they must -
U rmurgJ*,'ﬂ a decision as to when
addrriagdl information could not profitably
Dz Lmlr 2d, and they must then arrive at
=a-sal is; dC'I'or'y conclusion.

A i’rer' the class had presented their
~dec15|ons the instructor would tell the
class about the conclusions reached on the
actual project and how the project
performed after completion.
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b AT T AT > ° Smelier chimney
: S JTor a mine °LIS —
south o ewelan,
WA-late 1940s

The mining co
drilled a hole 100
ft deep, about 100
ft from the
proposed site

"R § % The casing dropped
TSR N e 45 ft under its own
oo/ |y 5 7 rs i weigh‘l‘ and soft
soils oozed upward

fKulzers

60 to 80 ft
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‘7 "mine was locatec
1 valley that had been
blocked by a glacial' ice
dam, forming a deep
lake

Back-analyses of two
20-ft diameter storage
silos suggested an

average soil pressure of
about 2 tsf (192
kN/m3)
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:,3;? 22C —recons‘rruc'red the bor'mg Iog by dissecting
——a 20 1 diameter pile of drill spoils...

*"Cap was 4 ft zone of wet sand and silt, capped
by oxidized clay, underlain by 16 to 26 ft of
blue lacustrine clay, underlain by fine sand

* The overconsolidated crust allowed the 2 tsf
bearing capacity




BECCK wr oned that if 'rhe bearing loads for
Sieproposed chimney 100 f+ away could be
'_"_:;i:"' > '"b fow 2 tsf, it would work

—+ The | pr'oposed octagonal footing for the
- chimney exerted a pressure of 3,500 psf,
about 500 psf less than the ore silos

* Peck asked for a simple auger boring 25 ft
deep with Shelby Tube samples....



STRESS OR STRENGTH, ton/sq ft
2 (1ton/sq ft= 958kN/m2) 5

5 Base of footing
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Sofe soil pressure-

combined loads
(Factor of safety=2)

Safe soil pressure-
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Freeze-thaw effects cause spurious
results in upper few feet

Elegant but simple
work products~

SChartirelating unconfined

ompressiversirengin
(soild circles), safe soil
pressures (open circles),
dead load pressures
(open squares) and
combined load pressures
(open triangles) for the
Chewelah chimney site,
from one 25 ft deep
auger with thin wall
sampling.
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_‘Né ymark pressure diagrams beneath the

proposed chimney footing under maximum wind
loading. Students found this to be a valuable

graphic representation of the field situation,
which required more than a simple check of
bearing capacity of the hardpan layer
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* Faety diz *pr'esen'r from client’s
PELSPEC ive
=S U dents are asked fo determine how
*_ —Tthe geofech investigation should proceed
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-As s'ruden‘r make decisions and request
information, said information or data
was provided by the instructor
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> Tnsirgiogeola gl s
2 jJJr’Jfl_s}; dvuce in regards to a
SNITOVersy ...

e :e%onfracfor who started a job

,.')

;.,,.,.gc“ ’has run into difficulty: or,
- ,Aﬁ ‘architect seeking foundation

—

" precommendations for a building he is
beginning to design

e €l VL



dgckionly supplied tha
NTorn tlen eque

JJJ 33 »m a manner so that the class
fe,Jr sy, had participated in gaining the
,1 g Is- was Key element).

2 class felt that additional field

=== rvahons were necessary, they had to

— .iden’rlf what it was they would be
obser'vmg and Peck would only answer their
specific inquiries, e.g. telling them what
was observed or measured at a particular
place and time




Pneof' Peck’s mainigoals wasto®
IECOYNIZE Of wn-lnﬁﬁii ns
y JTJJ IS sm' dmrzed ' Iesshof™
Tnzie fodil alitraining and! experience, they

MiEpmeday. findl themselves deficient in
Spmesparticular aspect of a consultation

ey | us1' learn how fo search out and
EVetrieve this needed information, by
= 'Whatever' means hecessary...

Examples. site geology or history, certain
Kinds of: equipment or construction
techniques, how other engineers treated
similar challenges, incl case histories
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gone eek_affer‘ arcase study mvolvmg
pasto=1 (0 fl\),l’\"") Nererianage eﬁﬂ'si

yererasked to submit a one page

"J/f}/fLJ/" the project studied.

3 fur %o include: 1) statement of the
genieral setting: 2) statement of the
=——Spe. lfnc problems that required
= Solutions; 3) the solution agr'eed upon
— 'bz “the 'board of consultants’; 4) the
udent’s evaluation of the solution
reached by the group




Vexing problemsiwith the.one™
“pac waﬂe#w,

—. -

—— -
— ——
————

i iENcricapageslimitiationswaswverysdifificuli.for...

muSIgsTudents),” especially those with actual

Worseexperience!.

peRproblems covered a variety of foundation

sypES;irom simple to complex, and a variety of

progessional situations.

===riie class might be told that the economic

= benefit to be derived from further

-~ _investigations, or in some cases, any formal

~_ investigation at all, may not justify the
expenditure!

* The aim was to teach engineers to separate
the wheat from the chaff.



Endineers more likely to
ETiective if they.also,cuit
JOOd commur é’ation‘s,s ills...

Siother ver-archmg goal was to convey

(ORAIE 3 udents that a sound engineering

BuIlition to a construction problem may

=ue de termined as much by the way in

V| TCh the consultants deal with the

_; ﬂrsonalltles of the owner and the
_contractor as by any technical
considerations.

e Never forget who is paying your bill, and
what their needs and concerns are

e e =
- ——



No. 7. U.S. Navy Missile Launching Pad. Elmo DiBiagio

Description of Project. This project deals with an excavation made in 1958 for the
specific purpose of installing a training missile lauch pad inside the Gunners Mate
Building at the Great Lakes Naval Training Station in Chicago.

Significant Froblem. The exterior walls of the 237 by 241 ft Gunners Mate Building
consist primarily of glass panels; the flat roof of the structure is supported en-
tirely by roof trusses and columns located along the exterior building walls. These
columns are supported by spread footings on sand at a depth of approximately five
feet. The proposed excavation was to be maede in the southeast corner of the build-
ing adjacent to two existing gun mounts and within 2 ft-8 in. of the line of spread
footings that support the walls and roof columns. A plen and cross section of the
excavation as well as the general soil conditions are shown below.

b4 A S
‘ { > /3] Silty sand.
0] =4 geee fe
A 23 | Fine silty sand.
) 60
I ) Very fine silty sand.
= = ¥
O R EE E
ol A |
v L12.8'x10 #0 - I Silty clay.
FLAN SECTION A-4 :

The specific problem was to devise a means of carrying out the excavation without
damaging the building or disturbing the gun mounts. The major concern was to prevent
settlements of the column footings and thereby avoid cracking of the exterior glass
panels. Ingineers at the Training Station estimated thet footing settlements great-
er than 1/4 in. could not be tolerated.

Approach to the Problem. The Navy engineers had proposed a system consisting of steel
sheeting embedded 16 ft below final excavation depth, timber braces in both directions
at two levels and a well point installation between the footings and the sheeting.

The cost of the project according to this scheme was $86,000.

Our Board of Consultents proposed two schemes for carrying out the excavation.
The first of these utilized a well point dewatering system and a bracing system con-
sisting of H-pile soldier beams, wooden lagging and three levels of struts. Soldier
beams were selected instead of continuous sheeting because they would be easier to
drive or jet and drive through the compact sand.

The second approach was based on the assumption that the well points could be
eliminated and steel sheeting could be used to avoid loss of ground and subsequent
settlement of the footings. This method required at least four feet of embeddment
of the sheeting below final grade in order to prevent a hydraulic heave of the bottom;
dewatering was to be achieved by pumping from a sump in the center of the excevation.
The major objection to this method was the uncertainty regarding the effects on the
building of the shock and vibrations associated with driving the sheeting through the
compact send.

Solution. The procedure adopted for carrying out the excavation was as follows.

1. Vertical 8 in. soldier beams were driven on 5 ft centers around the periphery
of the excavation. Jetting was required.

2. The soil venesth the four adjacent footings was stabilized to a depth of 18 ft
by chemical injections around the periphery of each footing (Cost $12,0C0;.

5. One line of well points wes installed along the outer edge of the footings.
This location was chosen because it would result in a more uniform draw-
down and consequently more uniform settlements beneath the footings.

4. Top strut was positioned before excavation and installation of lagging began.

Evaluation. The excavation was successfully made without breaking any of the glass

panels in the building; however it was noted that at the completion of construction
the footings were 7/8 in. higher than they were prior to the start of construction.
The battle was won but they lost the war because of poor field control.

1-page
summaries
\any o1 The
summaries included
simplified plans

and/or geologic
cross sections:;

Note specific topic
headings, including
‘Solution’ and
‘Evaluation’
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CNPErsonale —
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CANOf uy jClpa'l'e the questions students
il J)J:id
Taigil fecause the students often

=—apr .ﬁac‘ned the problems quite differently
"'ﬁlom what occurred on the actual jobs

=7 They tried to write several of these up
for other instructors to use, and this
failed miserably

-
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EYUIppIne stude"fs_foﬂﬂi‘(

‘L,

’Hacfﬁuff]‘ff Shatacase
EAost effective way to ’reach
Tinee ‘hg judgment and design
Rrovai igon in the broad sense of the
'r)ﬁ ) and simultaneously increase the
——stu dent's knowledge of their own

= dspecml'ry while stimulating their

-~ appreciation of influences they had not
previously realized were related to

geotechnical engineering.
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yh*Peck’s philosophy,on™
\i::' & Ingwne EEEN |
N Zall=the per !LJ Sfachsiofaas
con3 Jrr jonrare merely lined up'in some
WFren document, the student's efforts
a2 fell iced to the selection of
ST ant facts, and one of the
= ~essen fial aspects of engineering design is
= Tost
= °"TF|e art of deciding on what information
~ should be obtained, and how, and when,
to get it, is at the very heart of the

geotechnical design process.

——— — — m—




S hatmudwi%kf
J ‘hools'do,
10 didn’t have a

alph Peck on their

’
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- faculty?




Most'came to employ the#Eil'-:‘
SdISLOI =Besggn-Ceur odel”
The JiDIES Snadisionaiime dmmiamg—
aBlUEsaspects of professuonal practice is
7o )mpl /s Sfudent feams to undertake

erprojecis that involve some real or
Jm,.s; ned design problem.

_ Sfeams often comprised of students of

—-—g_p’

'dlver'se technical backgrounds

> Actual sites often chosen, with actual
geotechnical data, and field visits often
carried ouft...



Ben Gerwick

Bill Houston

ic Ber'keley invited Ralph Peck to come and teach
o “course during a summer session in the mid 1970s,
he had retired. The Berkeley faculty decided that none
- ;ﬁwe sufficient breadth of first-hand experience to teach
‘ ’f_" Similar course, so they opted fo use a capstone design course taught
“'bny"]T:HoasTon and Clarence Chan called Graduate Soil Mechanics
~ Laboratory Procedures, CE 270L. With one hour lecture and two 3-

= hour labs each week, and lots of drilling and sampling on the

weekends.

Ben Gerwick taught: a companion course fitled Foundation Construction
CE 267A, which focuses on the various design and construction
problems associated with depp retained excavations.
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Bay Mud and associated soft soils at Hamilton Field,
along the northern shore of San Francisco Bay.



jn problem as term prc
mﬁﬁ- -rac’:’hcal of all
g-")r-" ‘courses orrered ¢

eley, nnd many. a gr'adua're student
JaJ &scor'e their usual A" grade.

=0} em was typically 25 to 35
=STL é‘ﬂ‘rs per year

=~ Tntensive field exploration work,
= including vane shear and pressure meters

- * Intensive lab testing, including dynamic
triaxial tests

* Graded on final written report
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wall flexes outward
at position of

—so0il loads arch around bulge
transferring load to stiff
portions of the bulkhead

Berkeley didn't have Ralph
Peck, but they did have Ben C.
Gerwick, Jr., a world renown
innovator, known for pioneering
work in prestressed concrete
piles and design of marine
structures. He had worked in

construction 30 years before he
began teaching 267A in 1975.
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Gerwick's lectures began with Daniel Moran's work in New York around
1900, and moved forward. These images show the first use of

circular sheetpile cofferdams for excavation of the battleship Maine
in 1912-13.




f" early 1920's _large diameter caissons  aycavating caissons
—— in San Francisco in 1928. in 1946

Most of Gerwick's lectures ran like a History Channel
mini-series on foundation construction; noting key
advances, individuals, and organizations that made

pioneering innovations.
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Photo # NH 64476 Patch made at Pearl Harbor for salvaging USS Nevada, Jan. 19
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7 U.S's.NEVADE
=™ o T Side
L-19-42

Gerwucks fafher' Ben Sr. was an accompllshed
marine construction specialist. This shows the
temporary bulkhead caissons used to refloat the
battleship Nevada, sunk in the attack on Pearl
Harbor.
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= Gerwick had graduated #1 i

ST o e Yl

his NROTC class at Berkeley in 1940,
rising to the rank of full commander by war's end, and command of
his own deep draft warship. He exposed students to all sorts of
construction lessons learned during the war, including many of the
runway and pavement problems shown here...
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INDUCE RAPID SETTLEMENTS
VIA DRAINAGE

-DECREASES POTENTIAL FOR
DIFFERENTIAL SETTLEMENT

-GEOTEXTILE

WIDTH OF
NEW ROAD

UNCONSOLIDATED
SOFT SOIL

|
|
|
I SOIL CONSOLIDATED FROM '
: WEIGHT OF ROAD FILL :

=\ =\

|

Watch Areas!

= g//\‘ Parking Lot Surcharge
LN y N

NEGATIVE SKIN FRICTION

PAVEMENT
it . FILL
Induced Negative . 7
’./ - 3 snklrl: Friction . , .
4 L ¥ (due to settlement
2 # &  helow CLAYEY GRAVEL
= J N\ e |
— // | 3 <} |
\ l f ‘ | Bitumen
. i \ \ | Coating
1 l L \ Negative Skin |
Friction Zone

77
77N
(due to settlement) 7l \\\\/(

N\
177 \\\\//// S
Ve End Bearing 1

BEDROCK

————— . ———

Gerwick emphasized all sorts of geotechnical failure

modes that: most of his students had not previously been
exposed to....
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Gerwick also passed out little tidbits about how to better
communicate engineering data. For example, he felt that
geotechnical loads should always be represented

graphically in loading diagrams, so they would be
interpreted correctly by others charged with designing
these structural elements.
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sSihe.sem doCUmMeEntiprodlcec
St ,é" s for the Foundatlon
fi)n_ul ction course was a full-blown
GONS |ng report

-1t « -e"ﬁtamed three distinct sections:
’: ~~s——* ‘geotechnical site characterization,
-2) structural design of temporary
- support systems, and 3) construction
scheduling and sequencing, using

CPM
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CONCLUSIONS
SpEsoNe design co rare; onermethod that;,

IRGESRSTldentsalioswonkawithone,anothen.on,..
qUuSIpdesign feams.
saSERhISTories course can be more effective in
Syamulating creativity, and alerting students to
IESorts of real-world issues, such as
Gevelopingi engineering judgment, preparing
Fexecutiver summaries, and recognizin

= deficiencies in one's own pr'ofessiona? pedigree.

~* e latter requires instructors with a modest

~_level-of real world experience and the desire to
teach non-traditionally, allowing the students to
drive” the course, through interactive

discussions and role playing.
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f.ﬁ lS presentatlon WI|| be
dosted on my website at:

1A WW mst.edu/~rogersda
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3"?_! in the folder titled
“Mentors”
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