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SECTI ON 31 50 00
SECANT PILE WALL

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A. Furnish all plant, labor, equipment, appliances and materials and
perform all operations for the construction of a 24 -inch thick soil-
cement or soil-cement-bentonite secant pile wall, a s indicated on the
Drawings and specified in this Section, including, but not limited to
the following:

1. Works shall be directed by a licensed Geotechnic al Engineer.
2. Installation of the secant pile wall along the p erimeter of the flood
wall in accordance with the criteria provided herei n and good

engineering practice.
3. The secant pile wall shall consist of a continuo us line of drilled
shafts with overlapping adjacent shafts.

4. Provide approved vibration isolation material as required against
existing footings, pile caps, foundation walls, str uctures, manholes,
utility ducts, etc. wherever the secant pile wall o r guide walls are
poured in contact with these existing structures.

5. Pretrench along the secant pile wall alignment t 0 expose and remove
rubble, miscellaneous fill, abandoned utilities, ob solete
foundations, timber piles or other material which w ould obstruct the
normal installation procedures.

6. For the secant pile wall, backfill the pretrench to a level surface
at least up to the bottom of the guide walls, if us ed, with flowable
fill, lean concrete, or approved equivalent. Constr uct concrete guide
walls as required to accommodate the proposed const ruction.

7. Regrade the existing ground surface as required to facilitate the
construction of the secant pile wall and possible g uide walls. Grade
shall be left at the elevation of the top of Auger Cast Pile/Secant
Pile Wall to ensure the integrity of the pile tops prior to
excavation of the footing.

8. Provide temporary drill casing and drilling flui d, as necessatry, to

maintain stability of the drill hole and prevent an y loss of ground
due to the secant pile installation.

SECANT PILE WALL
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9. Legally haul and dispose of drill spoil material
unlined landfill as Group I-4 material. Pretrench
removal of obstructions shall also be removed from

10. Furnish and install drill hole, soil-cement, so
and other permanent items shown on the Drawings.
11. Construct the secant pile wall to the specified
12.Clean off and leave top of secant pile wall in
to permit continuation of the wall. Remove all con
cement from the top and inside of the wall to sound
tops shall extend a minimum of 228 mm (9 inches) in
footing and be in intimate contact with the footing
13. Provide qualified supervision, by licensed Geot
his designee for secant pile wall work to monitor a
wall excavation, maintain records on soil stratigra
problems during excavation, and monitor soil-cement
bentonite mixing operations.
14.Provide adequate and continuous support of stru
utilities, sidewalks and other facilities in the vi
drill hole to protect such facilities against damag
effects.
15. Provide vibration mitigation plan, outline meas
construction vibrations if peak particle velocities
in/sec at the ground surface.

16. Provide vibration monitoring

equi pnent for

at an approved
material for
the site.

il-cement-bentonite

tolerances.

clean, neat condition
taminated or soil-
material. Pile
to the flood wall
concrete.

echnical Engineer or
lignment of the
phy, note any

or soil-cement-
ctures, streets,
cinity of the

ing movements or

ures to reduce
exceed 0.30

use adjacent to

construction areas. Work stoppage required if peak
velocity exceeds 0.30 in/sec at the ground surface,
engineer shall determine when work shall resume. V
mitigation plan shall be instituted if peak particl
exceed 0.30 in/sec at the ground surface.

17. Specific details regarding the use of Deep Saoill
Mixing Method (DMM) to create the secant pile wall
(SC) or soil-cement-bentonite (SCB) is specified Se
DEEP SOIL MIXING.

1.2 RELATED WORK

A. Examine Contract Documents for requirements that

Section. Other specification Sections that directl

this Section include, but are not limited to:

SECANT PILE WALL
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1. Conditions of the Contract; Authority and respon
Contractor.
2. Section 31 20 00, EARTH MOVING.
3. Section 03 30 00, CAST-IN-PLACE CONCRETE.
4. Section 31 56 17, DEEP SOIL MIXING.
5. Section 31 63 16, AUGER CAST PILES.
1. 3 COORDI NATI ON

A. Coordinate work with that of other trades affect
of this Section. Cooperate with such trades to assu
progress of all work under the Contract.

1.4 DEFI NI TI ONS AND REFERENCE STANDARDS

A. ASTM: Specifications of the American Society for

B. API: American Petroleum Institute Standard 13A,
1972.

C. ACI: American Concrete Institute.

1.5 I NSTALLATI ON CRI TERI A

A. A primary function of the secant pile wall is to
lengthening measure to reduce the inflow of water t
materials encountered below the flood wall.

B. The secant pile wall shall be installed to a dep
bottom of the flood wall footing as shown in the de
as directed by the Engineer. Trenching may be cons
alternative to the secant pile wall where rock is e
the 1524 mm (5 feet) of the bottom of the floodwall
the project geotechnical report for locations where
could be anticipated.

C. Low-overhead equipment will be required for the
secant piles along a portion of the floodwall align

D. The secant pile wall shall consist of overlappin
or soil-cement-bentonite shafts constructed by high
drilling equipment.

E. The secant pile wall or DMM wall shall be instal
initial phase shall include the installation of pri
indicated on the drawings in two passes. The initi
every other primary pile while a subsequent pass (m
the initial pass) will install the remaining primar

shall be installed within 48 hours of installing an

SECANT PILE WALL
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Secondary piles shall be installed between the prim
(i.e., overlap) the primary piles. The secondary p
procedure used to install the primary piles in that
passes, the first will install every other (non-adj

piles and the second pass will install the remainin
with the second pass a minimum of 24 hours after th
secondary piles shall be completed within 72 hours
of the primary piles. The minimum amount of overla

adjacent piles shall not be less than 6 inches.

F. Grade differences between the bottoms of adjacen

limited to 1.0 feet, unless otherwise accepted by t
accommodate field conditions.

G. The top of the secant piles shall be constructed

on the Drawings. Higher or lower elevations may be

the acceptance of the Engineer.

H. The Contractor's attention is directed to the po

ground resulting from installation of the secant pi
natural granular deposits located below the groundw
damage to existing nearby buildings, utilities, etc
controlled to avoid such damage. Therefore, method
drill hole through the saturated natural granular d
controlled in such a way so as not to cause damagin
Such methods may include: pre-treatment (i.e. grout
granular deposit, temporary casing, drilling fluid
head of water within the casing during drilling ope
Contractor shall use appropriate equipment and cons
to eliminate any loss-of-ground during the drilling

I. The Contractor's attention is directed to the po

vibrations resulting from installation of the secan
damage to existing nearby buildings, utilities, etc

to a minimum to avoid such damage. Therefore, meth
the drill hole through boulders shall be controlled

not to cause damaging vibrations. The
caused during the secant pile installation operatio
shall use appropriate equipment and construction pr

peak vibration velocity to a maximum of 0.30 inch p

SECANT PILE WALL
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at the ground surface immediately adjacent to the s
installation operations and within the adjacent bui
J. The Contractor's attention is directed to the ex
are present along portions of the excavation perime
K. The intent of this specification is to provide a
lengthens the seepage path to reduce the hydraulic
into the protected area inside the flood wall.
L. These criteria are intended to establish a minim
Contractor's installation procedures and in no way
Contractor of his sole responsibility for preventin

movements and damage to adjacent structures, utilit
1.6 SUBM TTALS

A. Mix Design, Equipment and Materials:
1. Soil-cement or soil-cement-bentonite mix designs
required in the Contract Documents.
2. Provide stress-strain curves and Modulus of Elas
designs.
3. Description of all equipment to be used for cons

secant pile wall, including space requirements for
storage of materials.

B. Other Items: Specific installation items shall i
1. Proposed method of continuous monitoring for plu
of secant piles from the wall alignment during dril
and details of corrective measures to be implemente

2. Proposed method of maintaining drill hole stabil
advancement of the secant pile through the natural
deposits located below the groundwater level.

3. Complete details of locations and extent of vibr
material installed between existing structures or u
elements of the secant pile wall (including guide w

4. The Contractor shall submit the means and method
existing obstructions within the alignment of the s

as to minimize settlement and or vibration of adjac
5. A vibration mitigation plan that outlines measur
vibration during drilling and construction operatio

submitted 14 days prior to commencement of work.
C. Project Records:

SECANT PILE WALL
315000 -5 of 14

ecant pile
Iding structures.
isting structures which
ter.
secant pile wall that

gradients and flow

um basis for the
relieve the
g detrimental

ies or other work.

and supplies, as
ticity with mix

truction of the

operations and

nclude the following:
mbness and deviation
ling of the piles,
d as required.
ity during

granular soil

ation isolation
tilities and
all).
s for removal of the
ecant pile wall so
ent structures.
es to minimize

ns shall be



1

ooy
T
l:~ -l’
'

VA NY Harbor Healthcare System — Manhattan Campus
423 East 23rd Street, New York, NY 10010
Perimeter Floodwall, T.O. VA101F-13-J-0159

Issue For Construction Submission, Revision 1

1. During secant pile wall installation, the Contra

and submit to the Engineer as-built records, signed

civil engineer, of the work, as applicable includin

a. Pile identification.

b. Plan dimensions and vertical alignment of the se
elevations of guide walls, and top and bottom eleva
piles.

c. Dates and times of pile drilling and volume of b
cement slurry placed.

d. Description and location of soils encountered, o
excavation problems, if any.

e. Description of steel reinforcing, cut-outs, thre
sleeves, and bearing plates; variations from shop d
any.

f. Details of geotechnical instrumentation installe

g. Plumbness and deviation from plan location.

2. During secant pile wall construction, any unusua

encountered shall be noted and the Engineer shall b

as possible.

D. All submittals shall be made to the Engineer. T

submittals are the minimum required by the Engineer
and respond to the Contractor. If, after review, t
re-submission for any reason, the specified time pe
commence upon the date of receipt of the re-submitt
is responsible for scheduling specified submittals

as to prevent delays in the work.

1.7 DELI VERY, STORAGE AND HANDLI NG

A. The secant pile wall is to be constructed in an

heavy traffic of vehicles and pedestrians. Stockpi
install plant only in indicated staging areas withi
limits. Keep public ways and areas clean and clear
from construction operations and from trucks haulin

from the project site.

B. Do not stockpile any materials of any kind behin

that could adversely affect the wall system and/or

stability.

SECANT PILE WALL
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C.Take special care in promptly and legally dispo

work area, including all drill spoils. Disposal of
or in the sewer system shall not be permitted. No

ponds or lagoons shall be allowed.

1.8 JOB CONDI TI ONS

A. Subsurface information, including the logs of bo

performed at the site, has been collected for this

available at the office of the Resident Engineer.

B. The aforementioned borings were prepared for pur

cut-off wall design only. These data are offered f
information only. No claim for extra compensation
will be allowed on account of subsurface conditions
the data given, except as otherwise provided elsewh
Interpretation of this data for purposes of constru
responsibility of the Contractor. It is the Contra
responsibility to make interpretations and draw con

to the character of the materials to be encountered
upon his work based on his expert knowledge. Neith
Engineer assumes responsibility for the accuracy of

C. The Contractor shall examine the site, the Drawi

utilities, and the records of test borings and test

D. Plans, surveys, measurements, and dimensions und

be performed are believed to be correct, but the Co
examined them for himself during the bidding period
shall report any discrepancies noted in the above d

Engineer without delay.

E. Support and protect utilities if and as necessar

be responsible for all damages to utilities caused
construction operations. Fully and promptly repair
utilities which are damaged at no expense to the Ow

Owner.

F. The project site has been occupied by several pr

structures. Therefore, the Contractor shall expect
remnants of old foundations, walls, footings, etc.,

wall installation.

SECANT PILE WALL
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1.9 QUALITY CONTROL
A. The Contractor shall provide evidence that he ha

years of experience with work comparable to the Wor

specified, and in similar subsurface conditions, em

supervisory personnel who are experienced in this t

B. Adhere to the applicable requirements of the sta

OSHA Standards and interpretations Subpart P-Excava

Shoring, and to all other applicable ordinances, co

and regulations of the Federal, State and local aut

C. Quality control and field inspection shall be pr

as follows:

1. The Contractor shall provide personnel, qualifie
experience, to perform the required tests and to mo
plot and report the data. In addition, the Geotechn
be present for selected installation and shall be a
unrestricted access.

2. The Contractor shall be responsible for making p
evaluations of the secant pile installation and, wh
taking immediate steps to correct any deficiencies
other corrective measures which may be required to
excessive movements.

D. At 100 foot intervals, three (3) representative

cutoff wall material shall be obtained at each of t

ranges: Obtain samples between a depth range of 0 t

zone), and within 10 feet of the bottom of the cuto

zone). The bulk samples shall be taken at depth as
discrete wet bulk sampling method. Plastic molds us
samples shall be 3 inch by 6 inch cylindrical test

bulk sample, the Contractor shall cast four (4) tes

and other particle sizes greater than 3/4 inch diam

removed and discarded from cylinder samples.

1. The wet samples shall be poured into the molds a
specimens shall be stored in a constant temperature
environment until tested. The handling and storage
the samples shall be in accordance with ASTM D4832.

2. For each bulk sample collection, half of the tes

tested for hydraulic conductivity (permeability) (2

SECANT PILE WALL
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shall be tested for unconfined compressive strength (28-day) from a

bulk sample representing a single batch.
E. Sample Collection and Testing:
1. Wet bulk sampling and testing by the Contractor, will be required as

indicated below.

2. Acceptance of the work will depend on the Contra ctor's work
demonstrating that the in-place wall is homogeneous , continuous, and
has achieved the permeability and strength requirem ents. Quality
Assurance sample collection and testing, in additio n to the testing
required by the Contractor, will be conducted by th e a laboratory
that the Owner will select. Samples shall be colle cted using: (1)
discrete wet bulk sampling at frequencies described below, and (2)
other sampling methods as required to obtain repres entative samples
of construction materials. Results of tests perfor med on wet bulk
samples shall take precedence over results of other sampling
methods.

3. Wet Bulk Sampling:

a. Wet bulk material shall be sampled and test cyli nders prepared
per ASTM D 4832, with the following exceptions. Ea ch cylinder
shall be 3 inches in diameter and 6 inches in lengt h. The wet
bulk sample shall be taken using a discrete wet bul k sampling
method that allows for complete retrieval of the mi xed material
without additional mixing or segregation. Three (3 )
representative bulk samples of the cutoff wall mate rial shall be
obtained at each of the following depth ranges: Obt ain samples
between a depth range of 0 to 10 feet (upper zone), and within 10

feet of the bottom of the cutoff wall (bottom zone)

b. The retrieved sample shall be passed through a 3 /4-inch sieve
prior to cylinder fabrication; no other sieving is allowed.
After the sample is retrieved from the wall additio nal mixing of
the sample is prohibited. At a minimum, the Contra ctor shall
perform a 28-day unconfined compressive strength an da
permeability test for each sample for the acceptanc e. For each
wet bulk sample collected, the Contractor shall cas t a minimum of

four (4) cylinders.
c. Approximately up to 10 percent of the tested loc ations will be
selected for quality assurance testing by the Gover nment. At

SECANT PILE WALL
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these selected locations, the Contractor shall obta in and provide
to the Agency a set of eight (8) representative cyl inders for
quality assurance testing.

4. Wet Bulk Sample Permeability Testing:

a. Laboratory permeability testing shall be in acco rdance with ASTM
D 5084. For permeability testing, the cell and back pressure
states to be applied during the initial application to achieve 10
psi effective confining pressure which produce a B coefficient
equal to or greater than 0.9. In no case shall the cell pressure

exceed 100 psi.

STAGE CELL EFFECTIVE CONFINING
BACK PRESSURE PRESSURE PRESSURE
(psi) (psi) (psi)
1 5 3 2
2 10 8 2
3 20 15 5
4 30 20 10
5 40 30 10
6 60 50 10
b. Saturation shall be confirmed by measuring the B coefficient. The
initial gradient used during permeation shall be 20 . Plots of
the ratio inflow to outflow, gradient, and permeabi lity versus
time shall be required for each test. Lines descri bing the
boundary limits for the listed termination criteria shall be
included on the plots. The permeate liquid shall b e clean water.
The specimen top cap, bottom cap, and porous end pi eces shall
have a diameter equal to the diameter of the test s pecimen £ 2%.
Head shall be increased on the inflow end at the bo ttom of the
specimen to a pressure which will develop the gradi ent of 20.
5. Wet Bulk Sample Strength Testing: Laboratory st rength testing shall
be in accordance with ASTM D4832.
a. Minimum compressive strength of 100 psi at 14 da ys and 150 psi at
28 days. The maximum strength of the mix shall be less than 300

psi at 28 days.
F. Full-time monitoring of secant pile installation s will be provided by

the Geotechnical Engineer or his representative. N o piles shall be

SECANT PILE WALL
315000-100f 14
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installed except in the presence of the Geotechnica
representative.

PART 2 - PRODUCTS
2.1 MATERI ALS
A. Soil-Cement or soil-cement-bentonite for use in
have:
1. Minimum compressive strength of 100 psi at 14 da
days. The maximum strength of the mix shall be 300
2. The Contractor shall submit his proposed soil-ce
bentonite mix design to the Engineer for review a m
prior to commencement of work.
3. Soil-cement or soil-cement-bentonite mix design
installation of auger cast drilled piles through co
piles or DMM wall.
2.2 EQUI PMENT
A. Secant piles shall be installed with high-torque
equipment as approved by the Engineer. Equipment s
the proposed work, and of a design, size and capaci
perform the work.
B. The Contractor shall provide at least two fully
in full-time operation at the site during the work,
additional equipment, if necessary, to complete the

PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS
A. Preparatory work such as removal of existing fou
obstructions in the vicinity of the secant pile wal
pretrenching along the wall alignment shall be perf
Contractor. The Contractor is hereby notified that
foundations may be present along portions of the se
alignment. The Contractor shall remove the existin
the alignment of the wall in such a manner as to mi
settlement potential of the existing adjacent struc
B. Placement of flowable fill or lean concrete in t

support of the guide walls shall be performed by th

SECANT PILE WALL
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C. Excavation for and construction of the secant pi
performed between two scalloped, reinforced concret
constructed along the entire alignment of the wall.
guide walls shall be compatible with excavating and
secant pile walls to the top wall elevations indica
Regrade existing site grades, as required, for the
walls. Guide walls will be constructed such that t
Cast Piles (ACP) can be installed following constru
pile wall

D. Employ construction methods and protective cover
leakage or spillage of drill spoils, soil-cement, o
bentonite into utilities, streets, sidewalks, or ot

E. Along the entire length of the secant pile walls
advanced a minimum of twenty (20) feet below bottom
footing and as directed by the Engineer unless bedr
at depths shallower than twenty (20) feet, in which
pile wall may terminate at bedrock. Trenching may
alternative to the secant pile wall where rock is e
the 5 feet of the bottom of the floodwall footing,
geotechnical report for locations where this condit
anticipated.

F. Take all necessary measures to prevent collapse
to concreting.

G. PilessDMM wall shall be constructed in the seque
1.5 paragraph E.

3.2 DRILLI NG METHODS

A. Drilling equipment shall be capable of advancing
fill and soil required for excavation of the secant
augers, bucket augers, or other methods acceptable
shall be used. Temporary casing may be used to sta
hole for the full depth of the pile.

B. Drilling in a given pile shall proceed continuou
to the required depth. Each pile shall have the mi
on the Drawings for the full length of the pile. P
to a flat bottom at the same elevation. The drill
cleaned free of all loose soil and rock particles u

acceptable to the Geotechnical Engineer.

SECANT PILE WALL
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C. Dirill spoils shall be removed from within the te
Internal flush methods shall be used and wash water
within the casing. External flush will not be perm
bit shall not extend closer than one foot above the

D. As soon as required depth is first reached, the
the Geotechnical Engineer who will determine the ac
the secant pile will be terminated.

E. If any secant pile has been started before the e
on that pile shall be continued until drilling and
completed on that same day at no additional cost.

F. During drilling of the secant piles, the Contrac
positive protection against the entrance of groundw
displacement or loss of surrounding ground into
by the use of temporary steel liners or casings. T
shall be of a diameter large enough to ensure the m
diameter and shall be of sufficient strength to res
groundwater pressures without distortion.

G. Secant pile installation adjacent to and around
utilities which are to remain in place shall be per
causing damage to, or movement of same, and without
ground.

H. Vibration monitoring equipment shall be placed n
the property line on a line perpendicular to the fl
that passes through the auger location.

I. Material removed from the secant piles shall be

accordance with Sections 01 00 00, GENERAL REQUIREM

CONSTRUCTION WASTE MANAGEMENT.

3. 3 OBSTRUCTI ONS
If, while excavating for piles, the Contractor enc
obstruction, he shall notify the Engineer immediate
shall be defined as boulders, granite blocks, concr
other material which require more than one (1) hour
by the Contractor to remove. The Contractor shall
additional work of removing obstructions. Payment
required to penetrate, bypass or remove obstruction

shall be made in accordance with Section 01 20 00 U
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3.4 DEEP SO L M XI NG

Specified in Section 31 56 17, DEEP SOIL MIXING.
3.5 PERFORMANCE REQUI REMENTS AND TOLERANCES

A. Secant pile wall shall be constructed entirely w ithin the lateral limits

indicated on the Contract Drawings. No portion of the wall designed to

remain in place shall penetrate beyond the tolerances established below.

Any bulges, portions of piles which are revealed du ring excavation to

extend beyond the tolerances shall be removed at no extra cost.

B. Secant pile wall construction shall be controlle d by the following

tolerances:

1. The overall out-of-plumb tolerance from the desi gned vertical plane

for the entire wall centerline from top to bottom s hall not exceed

one (1) percent of the height at any point in the w all.

2. Soil-cement or soil-cement-bentonite shall be sh own to have a

hydraulic conductivity (permeability) of less than 1x10 5 cm/sec
through the use of testing of proposed mix designs prior to
installation of secant pile wall and through use of testing as

described in the Article QUALITY CONTROL.
3.6 PAYMENT

A. Payment shall be made on the basis of the Base B id for the work shown on

the Drawings and specified herein, as a lump sum.
B. Payment will be made for removing, bypassing or penetrating obstructions

as defined in Article OBSTRUCTIONS on a unit price basis.

---END---
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