THE OFFICIAL PUBLICATION OF THE
PILE DRIVING CONTRACTORS ASSOCIATION

FLLEDRLV ER

“A Driven Pile... Is a Tested Pile!”

Q1 2016 | VoLume 13, No. 1

o
I
i-

1 i ,,_
ri _|F - o

4 A it

i | “FI-‘" Ir 5 h ' 5 I'ﬁ " .. i." @!1 ot .. |

—_— ' b e ot

4] w ¥ A ik -

. ‘ "

..‘h. :_.‘_ #E': s g
"'. M . 1-"..
% T

= ;
'Ilf “_“-llr'ﬁ'\— p— S

t-lIEliIH.'Hiilj‘nunlrr' 5

i’il’i”ii'qi B,

-'." . l_ - ,

e
i

..,-‘_ ; I:'_ y + - | i 4 . - i ; FE: k| i E1: %-_-‘T;-: n _. : -
. —x I : , H T It ﬁ'}l H ‘:’l 1 ; N o = 'w o

' . oy bl L Il“ Ik I 1’}“ *"’g " ] I et IS i1 | o - LAl
‘‘‘‘‘ LS T = T .'.'-._-—-f_.. FTECE Ll B PRl =t T

L ot b - J'F-'I'I- L

T i
|il1'-'1-1-_1-...h_|||ri1'11rr|:|r||_:_|14|r1—1:::||||

i 1

]
. .
. - - . . [ .
= T |HE ! .- | | "W = 2 | B
L b, i ! r i, 1 ] [ B _— T ! o ot
] - = . 1 -
# prgah, |
i

& H'TJ: =R
v

by . -
"'l.. N A -
i mEgn Ju- e il -
| - — L
. = I = ;
- ¥

g g -

E———

-'-'-'- .-—-l--

"I Pier 54 Piling and ™
Apron Reﬁlgcement =

F[.'| 1”“”””“””””1] 1 '
TR F

v PDCA 20th Annual International Key Construction Contract
Conference & Expo 2016 Provisions for Contractors
— Full Conference Brochure and Subcontractors




PROJECT SPOTLIGHT

The Wayzata Bay Center
Redevelopment Project

Unique collaboration between pile contractor and engineering consultant
successfully support high-end project in difficult ground

By William Cody, P.E., L.H. Bolduc Co. and Gregory Rewter, P.E., D.GE, American Engineering Testing, Inc.

temperature was right at the cut-off
to cancel work that morning: -10°F. It
was somewhat surreal to see, with frost on
the seven-inch diameter pipe piles that were

I t was winter in Minnesota, 1984. The

long overdue in supporting a 200-foor long
run of sidewalk that had been settling away
from the Wayzata Bay Shopping Center
(WBSC) for over 20 years. The WBSC

owners had invested many thousands of

dollars since the mid-1960s: mud ja-:king

stoops and sidewalks and overlaying drive-
ways and parking areas to keep them in
service. Now they had decided to tackle the
biggest problem areas to “stop the bleeding.”
The new perimerter sidewalks weren't going
anywhere. They were going to be supported
on piling.

Piling had served them well to this
point. Several hundred timber and steel
pipe piles had been driven in 1964 during

the m‘igin:al construction to support the
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more than three-acre size building, and
they had not yielded to the loads imposed
by the building or soils settling around
them. The settlement beneath and sur-
rounding the shopping center ranged from
one to five feet. Where crews were rebuild-
ing sidewalks, annual bituminous overlays
had an accumulated thickness of as much as
four-and-a-half feet. Settlement under the
building was so extreme that an unintended
crawl space was created; however, crawling

Conrinued on page 75
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A brutal 2013 winter barely slowed production

wasnt necessary, you could walk within
most of the space below the structural slab
and grade beams. Piles that were once below
grade were visible and exposed to occasion-
al crawlspace tlooding and fluctuating air
temperatures.

By 2008, the economy and other fac-
tors brought the WBSC to its knees. It

had become a blighted property with only

OVER 45 YEARS EXPERIENCE

RPI Construction Equipment specializes

in buying, selling, renting and repairing
equipment for pile driving, drilling,

dredging and other marine applications.

Next time you are considering bidding

a project, trust our experts to quote and

about 30 percent of its retail space occupied.

Redevelopment planning got serious as the
new owners assembled a team of engineers
and contracrors well equipped to remedy
the many challenges the site had to offer.
The redevelopment concept thar took
shape during nearly two years of inten-
sive planning is a $160-million, mixed-use

project located in Wayzata, Minn. The
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Snow-melt tubing was placed in sidewalk and
driveway areas

redevelopment includes a walkable dis-
trict of multi-story senior housing, retail,
office space, a hotel and a public plaza.
The WBSC was razed to make way for the

new redevelopment. The development team
knew going in that all new structures would
require deep foundartion support. Given the
depth of the poor soils at this site, the new
foundations would be an expensive part

‘EQUIPMENT- :f'""“l -

provide the correct equipment for the job.

NEW & USED EQUIPMENT AVAILABLE

SERVICE & REPAIRS

General Parts * In-House Machine Shop

FOUNDATION EQUIPMENT

RUDOMATIC

RPI Equipment, LLC | 26 W Main Street Mount Ephraim, NJ 08059 | (877) 757-1965 | rpiequipment.com
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PROJECT SPOTLIGHT
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Thickness of organic soils in the project area

of the project, so the owner, Presbyterian
Homes and Services, Inc., authorized a
"pre-design” test pile program two years
before ground breaking, in order to evalu-
ate the performance of ditferent pile types,
and soil setup characteristics. Experience
had shown that the glacial soils below the
till, buried swamp deposits and sporadic
compressible lacustrine layers that occupied
the site were favorable for friction pile usage
due to their setup potential. The test pile
program was carried out in a manner to
quantify the pile’s capacity gain at various
pile penetrations and time intervals. The
goal was to develop an understanding of the
minimum safe pile penetration and end of
initial drive capacity required to assure that
set-up would provide the remainder of the
individual design load before it was needed.
It was the desire of the design team to save

| _.

feundatio;

Deep

. |""l

L
al N

BA

A

Ll

£

=

AMERICAN
ENGINEERING
TESTING, INC.
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Contact: Gregory Reuter, PE, D.GE
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Example of test pile set-up; note the continual gain over nearly four years

foundation costs by shortening otherwise
conservative pile length estimates and to
optimize pile design capacities.

The city of Wayzata (pronounced
Why-zet-tah) is a western suburb of
Minneapolis, located on the north shore of
Lake Minnetonka. Lake Minnetonka is the
largest of many lakes that occupy the area,
and are the result of the most-recent gla-
cial advance and retreat in the region some
10,000 years ago. The retreating glacial ice
deposited till soils within which formed
many “kettle” lakes — lakes that formed by
the melting of remnant ice blocks. Many of
the kettle lakes slowly filled with organic
matter and eventually became peat bogs.
One such peat bog is located at the site of
the Wayzata Bay Center, where borings
and piezocone (CPTu) soundings found

very soft organic soils that occupied the

s Sk

www.amngtest.cﬁm
main 800.972.6364

entire approximately 14-acre site, and which
extended to a depth of as much as 60 feet,

The test pile program, designed by the
project geotechnical engineer, American
Engineering Testing, Inc. (AET) and per-
formed by the piling contractor, L.H.
Bolduc Company, was carried out dur-
ing the winter of 2009, well before final
design for the building foundations had
been completed. The test pile program
was intended to provide information that
would lend toward economical pile type
selection, pile capacities for design and
estimated lengths for cost analyses. Three
separate test sites were chosen on the
property. Six test piles were driven at each
of the test sites, consisting of three 7-inch
diameter steel pipe piles, and three 9.625-
inch diameter steel pipe piles. Each set
of three piles were driven to depths of 75
feet, 90 feet and 125 feet below grade. An
additional pile was also driven at each rest
site to essential refusal for the purpose of
analyzing geothermal properties.

The piles were tested during initial
driving by the high strain dynamic test
method with a Pile Driving Analyzer®
(PDA), and the data were evaluated by
signal matching analyses, Each of the test
piles was then tested again during restrike
after setup periods of approximately one,
three, seven and 30 days. fInteresringly.
during construction of the new Wayzata
Bay Center, some of these original test
piles were exposed and again tested in
restrike after setup periods of about 3.5
and 4.5 years, which provided unusual
insight into long-term soil setup behav-
ior).

The test pile program found that
piles bearing within the cohesive gla-
cial till soils located below the peatr and
swamp-deposited soils experienced a sig-



PROJECT SPOTLIGHT

Thanks to the use of driven piling, the new owners are not going
to be faced with the long-term settlement ramifications that
diminished profits that the previous owners were burdened with.

nificant amount of capacity increase with
time due to soil setup. In fact, capacities
measured at 30 days found an increase of
as much as 360 percent when compared to
the pile capacity at the end of initial driv-
ing (EOID).

Realizing that the actual strucrur-
al loads applied to the foundation piles
would not be fully applied until many
weeks after initial pile installation, the
design team was able to take advantage
of the higher pile capacities through the
time-dependent soil setup, while saving
money on shorter pile installation lengths.
Thus the piles were not designed for
lower EOID capacities, nor from short-
term one- to three-day restrike capacities,
but rather from the projected longer-term
setup capacities achieved at one month
after piles were initially installed.

The foundation design approach on
this project was somewhat unusual in that
the pile driving contractor was an integral
participant in the design team, forming a
true "design-build” approach to the foun-
dation construction. L.H. Bolduc Co.,
Inc. worked closely with AET to develop
a plan for production pile installation that
not only was efficient for the pile driving

contractor, but also insured thar the piles
were be:ing installed to their correct load- ©

carrying capacities.

Construction of the first phase of the
multiple-phase Wayzata Bay Center proj-
ect began in fall of 2012, under the direc-
tion of the general contractor, Adolfson &
Peterson Construction. To further econo-
mize the foundarion design, the strucrur-
al engineer, Ericksen Roed & Associates,
did not design the building foundations
for a single pile capacity, but rather for
differing capacities, ranging from 40 to
120 tons per pile. This permitted use of

varying pile wall thicknesses that better
matched the loads they were designed to
carry.

Compared to other foundation types
considered for the project, “a steel pile
foundation system was ultimarely selected
due to lower cost and flexibility,” said
Dave Herzberg, senior project manager
with Adolfson & Peterson Construction.
“[The design team] provided valuable con-
structability advice and was able to create
a customized piling system based on load-
ing conditions at each pile cap. This saved
several hundred thousand dollars.”

Multiple production pile driving cri-
teria had to be established to consider the
two different pile sizes and three differ-
ent pile driving hammers used for instal-
lation. Periodic “proof” testing of piles
during short-term (generally one to six

days) restrike testing with and without
the PDA were performed during produc-
tion pile installation to verify that soil
setup was occurring at comparable rates
to those observed during the pre-design
test pile program.

The target bearing layer was the
cohesive glacial till which lay below
the swamp-deposits and alluvial sands.
Numerous borings and CPTu soundings
that were performed at the site provided
information that allowed for a reasonable
assessment of the depth to the top of the
glacial till scratum. The piles were driven
to bear approximately 40 to 65 feer into
the glacial till, at which point the pile
driving ceased, whether design capacity
was reached or not. The production piles
were driven to depths generally rang-
ing from 100 to 125 feet. In most cases,

« Pile Hammers - new / refurbished
» Custom Leads - all tubular, pinned style, boom point, fair
leads, fixed / swinging, onshore / offshore
» Accessories - drive caps, cushion material, air line oilers,
air hose, replacement parts
« Sales and rentals of pile driving equipment

. Repuir and service of pile driving equipment
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PILE HAMMER EQUIPMENT

Phone: 706-398-1178
Fax: 706-398-1188
www.vulcanhammer.com
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CPT soundings confirmed conditions in uninvestigated areas during
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Production pile installation

The development team knew going in that all new
structures would require deep foundation support.

the piles ended at initial drive capaci-
ties that were far short of the required
design capacities, but proved acceprable
from numerous quality assurance restrike
assessments.

The pile installation for the last phase
of the project will be completed in January
2016. Approximately 70 miles of piling will
have been driven to support all of the build-
ings and infrastructure. We judge that the
average pile length was about 15 feet shorter
than what would have been required if the
piles were driven to the required structur-
al capacity during initial driving, Because

there were almost 3,000 piles driven on this
project, it is estimated that over $1.1 million
in cost savings was realized by incorporating
soil setup in the pile design and installa-
tion. Thanks to the use of driven piling, the
new owners are not going to be faced with
the long-term settlement ramifications that
diminished profits that the previous owners
were burdened with. In fact, about 30 per-
cent of the piles driven are delivering some
payback in the form of “energy piles.”

“The collaborative process [berween
the contractor and the engineers] yielded
a very unique structural system that not

only provides a stable foundation for the
improvements above, but also serves as a
geothermal well field contributing the heat
and air conditioning needs for several of
the buildings,” said John Mehrkens, vice
president of Senior Housing Partners and
Presbyterian Homes.

The geothermal contribution helps
defray the cost of the hydronic snowmelt
system that keeps about five acres of road-
way and sidewalk ice-free during the winter.

The Wayzata Bay Center project
proved that "a driven pile is a rested pile”
and so much more. ¥

Photos and images courtesy of authors

Your Steel Pipe & Piling Experts Since 1€

800-860-0599

Your source for:
Foundation Pile & Micro Pile
Bridge & Dock Pile

Casing/Shell Pile & Trestle/Falsework Pipe

-"[: PipeCompany
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St. Louis, MO
Houston, TX
Oklahoma, OK
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PLEASE VISIT WWW.ALPHAPIPECO.COM FOR A COMPLETE LISTING OF OUR INVEN'

ONE CALL GETS IT ALL - NEW OR USEDUPTO 120" O.D.
ASTMA252GR. 2 & 3 -ASTM A53 - A106 - APISL - X-GRADES - A36

WE SHIP NATIONWIDE - CALL FOR DELIVERED PRICES

ALPHA PIPE COMPANY

sales@alphapipeco.com

Los Angeles, CA
Baton Rouge, LA
Philadelphia, PA




