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SECTION 31 63 26

DRI LLED CAI SSONS
08/ 08
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NOTE: This guide specification covers the
requirenents for the procurenent, installation, and
testing of drilled foundation cai ssons including
reinforcing and cast-in-place concrete.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)

This gui de specification includes tailoring options
for NAVFAC, NASA and USACE. Selection or

desel ection of a tailoring option will include or
exclude that option in the section, but editing the
resulting section to fit the project is stil

required.
EE IR I Sk S S I S I S O R R Rk Ik I S kS kS kI Sk kR Sk

PART 1 GENERAL
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NOTE: Use the followi ng specifications in
conjunction with this section:

SECTI ON 00 22 13 SUPPLEMENTARY | NSTRUCTI ONS TO
Bl DDERS
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SECTI ON 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS
On the draw ngs, show

1. Subsurface-soil-data | ogs.

2. Top and bottom el evati on of each cai sson

3. Size (dianmeter in mm (inches), bearing capacity,
and total nunber of each size of caissons.

4. Dinensions of the bell, if required.
5. Dinensions of the casing.
6. Reinforcing steel details, if required.

7. Location of caissons to be penetration tested,
if required

8. Location of caisson to be proof tested, if
required.

9. Locations, size, bell dinensions, and
installation sequence of |oad testing caisson, if
required.

Rk Sk kS R R R Sk R S A R o o R R Sk S o b R Rk Sk kSRR o b

[1.1 UNI T PRI CES
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NOTE: Delete this subpart for NASA projects.
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a. Requirenents for price breakdown of Drilled Caisson work are
specified in Section 01 20 00.00 20 PRI CE AND PAYMENT PROCEDURES.

Requi renents for construction scheduling related to Drilled Cai sson
work are specified in Section 01 32 17.00 20 NETWORK ANALYSI S SCHEDULES.

EIE R R R R I I I R R I I I R R I R R I I R I R S R R R

NOTE: If requirenents for price breakdown of
drilled caissons work are specified in Section
01 22 00.00 10 MEASUREMENT AND PAYMENT, use the
foll owi ng paragraph and del ete subparts 1.2.1

t hrough 1. 2. 4.

EIE R R R R R R I R R I I R I R R I R R I R I R S R R R

b. Requirenents for price breakdown of Drilled Caisson work are
specified in Section 01 22 00.00 10 MEASUREMENT AND PAYMENT.

EIEE R R R I I I R I I R R I R R R I R R R I R R R R R R

NOTE: This paragraph anticipates bids on a |unp sum
price for an entire project including caisson work

wi th directed changes being in accordance with the
CONTRACT CLAUSES or in accordance with unit prices
as defined in paragraph "Separate Unit Prices."
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Del ete "in accordance with the CONTRACT CLAUSES" or
par agraphs "Tests" and "Separate Unit Prices" for
| unp sum proj ects.

EE R R I R I R I I I R R R R R R I I R R R I R R R R I R R R R R R I R

[1.1.1 Basi s of Bids

Base the bid on the nunber and total |ength of caissons, established by top
and bottom el evations and dianeters, as indicated and specifi ed.

Adj ust nent of the contract will be made [in accordance with the CONTRACT
CLAUSES], should the total length of caissons installed and approved be
greater or less than the total length shown. The Contractor will not
recei ve paynent for rejected caissons or for those not conformng to

speci fications.

1[1.1.2 Tests

1.1.2.1 Load Test
The Contract includes [__ ] load tests rated at [__ ] metric ton ton
per caisson. The Contracting O ficer reserves the right to increase or
decrease the nunber of |oad tests. Adjustnments in the contract price wll
be nmade for each such increase or decrease by the anount bid for
"Addi tional Caisson Load Test" or "Oritted Cai sson Load Test".

1.1.2.2 Penetration Test
The Contract includes [ ] penetration tests. The Contracting O ficer
reserves the right to increase or decrease the nunber of penetration
tests. Adjustnents in the contract price will be nade for each such
increase or decrease by the anmount bid for "Additional Penetration Test" or
"Omtted Penetration Test".

1.1.2.3 Proof Test Hol e
The Contract includes [ ] proof test holes. The Contracting Oficer
reserves the right to increase or decrease the nunber of proof test holes.
Adj ustnents in the contract price will be nade for each such increase or
decrease by the anount bid for "Additional Proof Test Hole" or "Omtted
Proof Test Hol e".

][1.1.3 Separate Unit Prices

1.1.3.1 Addi ti onal Cai sson Lengths

Addi tional caisson lengths will be paid for at the contract unit price for
"Addi tional Caisson Length" for each dianeter of caisson installed as
approved.

1.1.3.2 Ormitted Cai sson Lengths

The contract price will be reduced by the anpbunt bid for "Onitted Cai sson
Length" for each dianeter of caisson onmtted as directed.

1.1.3.3 Casings Permanently Left in Place

Steel casings permanently left in place due to contract conditions:
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a. Total pounds of steel beyond casings indicated will be paid for at
the contract unit price per pound for "Additional Steel Casing.”

b. Ontted Casing Steel: The contract price will be reduced by the
amount bid for "Ontted Casing Steel" omtted as directed.

1.1.3.4 Rei nforcing Steel for Additional Caisson

Rei nforcing steel for additional caisson lengths will be paid for at the
contract unit price for "Additional Caisson Reinforcing Steel" installed as
appr oved.

1.1.3.5 Rei nforcing Steel for Caissons Oritted

The contract price will be reduced by the anpbunt bid for "Onitted Cai sson
Reinforcing Steel" omtted as directed.

1.1.3.6 Removal of Rock

Renoval of rock within the limt of caissons will be paid for at the
contract unit price for "Renoval of Rock"” per linear meter foot, for each
di aneter of caisson installed. Rock excavation is defined as any hard
dense material that cannot be renoved with caisson drilling equi pnent
havi ng the specified capacity and could only be renoved by hand, air tools,
bl asting, or other specialized nethods.

1.1.3.7 Renpval of CObstructions O her Than Rock

Renoval of obstructions other than rock within the limts of the caissons
whi ch cannot be renoved using standard caisson drilling equi pnent with the
specified capacity will be paid for at the contract unit price per |inear
meter foot for "Renobval of Cbstructions" for each dianeter of caisson

i nstall ed.

1[1.1.4 Basi s O Paynent

EE IR R R I I kR I I I R Rk R Rk I R Sk kR I R kI

NOTE: \Where the basis for bidding is based entirely
on unit price, subpart 1.2.1 through 1.2.3 should be
del eted and the subparts 1.2.4.1 through 1.2.4.5
substi t ut ed.

EE R R I R I R I I R O I R R R R I R R I R I I R R R I R R R R R R R R I R R R I I R

1.1.4.1 Unit Price

The Contracting Officer has the right to increase or decrease the total

|l ength linear footage of drilled foundation caissons to be furnished and
install ed by changing the foundation caisson el evations, by requiring the
installation of additional caissons, or om ssion of caissons fromthe

requi renents shown and specified. Whether or not such changes are nade

the Contractor will be paid at the contract unit price per linear nmeter foot
(including test caissons) nmultiplied by the total |inear neters feet of
accept abl e cai ssons actually installed provided, however, that in the event

the Contracting O ficer requires an increase or decrease in the total length
| i near footage of caissons furnished and installed, the contract unit

price will be adjusted in accordance with the CONTRACT CLAUSES
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1.1.4.2 Ful | Conpensati on

Paynment in accordance with the above paragraph Unit Price constitutes ful
conmpensation for furnishing, delivering, handling, and/or installing (as
applicable) all material, |abor and equi pnent necessary to neet contract
requi renents applicable to the foundation caissons. The Contractor will
not be allowed paynent for rejected cai ssons.

.1.4.3 Load Tests

The Contract includes [ 1 ] -ton caisson |oad tests. The
Contracting Oficer reserves the right to increase or decrease the nunber
of load tests. Adjustments in the contract price will be made for such

i ncreases or decreases by the anounts bid for "Additional Caisson Load
Test" or "Omtted Cai sson Load Test."

.1.4. 4 Penetrati on Tests

The Contract includes [ ] penetration tests. The Contracting Oficer
reserves the right to increase or decrease the nunber of penetration
tests. Adjustnents in the contract price will be nmade for such increases
or decreases by the amounts bid for "Additional Penetration Test" or
"Oritted Penetration Test."

.1.4.5 Proof Test Hol es

The Contract includes [ ] proof test holes. The Contracting Oficer
reserves the right to increase or decrease the nunber of proof test holes.
Adj ustnents in the contract price will be nade for such increases or
decreases by the amounts bid for "Additional Proof Test Hole" or "Onitted
Proof Test Hole."

111.2  REFERENCES

EE R R R I R R R R R I R I I R I R R R R R I S R I R S R I S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R I I R R R I R I I R I R R I R R R I I R R S R I S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.
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AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS D1.1/D1. 1M (2008; Errata 2009) Structural Welding
Code - Steel
AWS D1. 4/ D1. 4M (2005; Errata 2005) Structural Wl ding

Code - Reinforcing Steel
ASTM | NTERNATI ONAL ( ASTM

ASTM A 123/ A 123M (2008) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A 615/ A 615M (2008b) Standard Specification for
Def ornmed and Pl ain Carbon-Steel Bars for
Concr et e Rei nforcenent

ASTM A 996/ A 996M (2006a) Standard Specification for
Rai | - Steel and Axl e-Steel Deforned Bars or
Concr et e Rei nforcenent

ASTM D 1143/ D 1143M (2007el1) Piles Under Static Axial
Conpr essi ve Load

ASTM D 1586 (2008a) Penetration Test and Split-Barrel
Sanpling of Soils

1.3 SUBM TTALS

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project. Submittals should be kept
to the mninmumrequired for adequate quality control.

A“G following a submittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the submittal itemis not
conpl ex and can be revi ewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
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following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R R I I R R I I I R R R I R I S S R R R I I Rk I I R R O R I O

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Caissons[; C[; G [____ 1]
Survey of caisson locations[; C[; G [___ 11

SD- 04 Sanpl es
Test caissons[; C[; G |
SD- 06 Test Reports

Load Tests[; C[; G [___ 11
Penetration Tests[; C[; G [_____ 1]
Proof Test Holes Report[; C[; G [

Test Results.

SD-07 Certificates

EE R R R I R I R R R R I R I R I R I R R R I R I R R S R R R I R

NOTE: Specify load tests when needed to confirm
design capacities. At |east one caisson |ocation
should be |l oad tested in each area of substantially
di fferent subsoil conditions. |ndicate nunber,
size, and |l ocation of test caisson and sequence.

BRI R b b I b b b b b b I I I I I I R I I b I I I b I b I b b b b b b b I I b b
Cai ssons

A certified copy of the survey. Establish lines, levels, and
cai sson centerline locations, staked and nai ntai ned by a
regi stered surveyor or engineer.

Qualifications[; Q[; G [____ 11

Records for each qualified welding operator[; Cl[; G [___ 11
SD-11 Cl oseout Submittals

Recor ds

Detail ed records for each caisson as specified in paragraph
titled "Records."
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1.4 QUALI TY ASSURANCE
1.4.1 Survey of Caisson Locations
Subnmit a certified survey neeting the requirenents specified herein.

1.4.2 Speci alty Subcontractor Qualifications

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: Sel ect applicabl e paragraph for agency
requirenents. 3 to 5 years should be required for
qual i fyi ng experience.

EE R R R R I R R R I I O R R R R I S R Rk I I R I I R R O R O

Submit Contractor Qualifications for foundation systens, proving its
engagenent in the successful installation of simlar drilled foundation
cai ssons for at least |

1.4.3 Wl di ng

Performall detail and field welding in accordance with AW D1.1/D1. 1N
Qualification of welding procedures, welders, and wel di ng operators shal
be in accordance with AWS D1.1/D1. 1N, Section 4. Keep and nake avail abl e,
for exam nation by the Contracting Oficer, all records of test results of
wel di ng procedures not prequalified, copies of records for each qualified
wel di ng operator, and records on positions of welding and types of

el ectrode qualifications. Subnit records for each qualified welding
oper at or.

[1.4.4 Pre-instal |l ati on Conference

[Wthin [30][15] cal endar days of notice to proceed][At the
Pre-installation conference] provide, for approval, the follow ng schedul e
of submttals: Prelimnary detailed drawings in an approved form for each
cai sson, showi ng shaft and bell dianeters, depths of test holes, top and
bottom el evati ons, bearing strata description, casing description, water
conditions, concrete strength, concrete volune, rock el evations, dates of
excavati on and concrete placenent, and other pertinent information

]1.4.5 Contractor Supervision
Provide for the supervision of all phases of drilled pier construction.
Supervision is the Contractor's responsibility as outlined in Quality
Control provisions of the Specialty Subcontractor Requirenents. Check each
drilled pier excavation for its depth, water renoval, cleanup, workmanship,
and for all tolerance requirenents before any concrete is placed.

1.4.6 CGovernment | nspection
The Contracting Officer will inspect each drilled pier excavation. Do not
pl ace concrete until the excavation has been approved by the Contracting
Oficer. Furnish the Contracting Oficer all necessary equi pment required
for proper inspection of drilled pier excavations.

1.4.7 Saf ety Precautions for Worknen and I nspectors

1.4.7.1 Life Line

Provi de each person, entering a drilled pier excavation, with a life line
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suitable for instant rescue, securely fastened to a shoul der harness,
separated fromany |line used to renove excavated materials, and rigged so
that the person can be inmedi ately hoisted out of the excavation in an
energency. Do not |ower any person into a drilled pier excavation prior to
casing the shaft through the overburden.

1.4.7.2 Ventil ation

Provi de each drilled pier excavation with a ventilating device of
sufficient capacity to ensure a safe and heal thy at nbosphere before wor knen
and inspectors are pernmitted to enter the drilled pier excavation and
during all work periods.

1.5 DELI VERY, STORACE, and HANDLI NG

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: |Insert the appropriate Section nunber and
title in the blank bel ow using proper format per UFC
1- 300- 02.

Rk Rk kR IR R R I I S o S S I Rk Ik Sk b o R R R R Rk Sk kS S I kb R R b o

Del i ver casings and appurtenant equi pnment to the job site in an undanaged
and ready to place condition. Deliver concrete in accordance wth
requirenents of [ ].

1.6 PRQIECT/ SI TE CONDI TI ONS

1.6.1 Subsur face Dat a

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: Include |location of avail abl e sanpl es.

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

Subsurface soil data | ogs are shown on the drawi ngs. The subsurface
investigation report and sanples of naterials, as taken from subsurface
investigations, are available for exanmination at |

1.6.2 Cai sson Drilling Equipnent

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Caisson drilling equipnent criteria should be
eval uated and specified for contract site
conditions. Reference: Drilled Pier Foundations -
Wodward, Gardner, Geer - McGaw Hill Book Co.
Requi rements should be included for determnation of
m ni mum equi pnent st andar ds.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Provi de caisson drilling equipnment having a mni num torque capacity and
downward force capacity for the contract site conditions.

1.7 SEQUENCI NG

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

NOTE: Sequence of work criteria should be nodified
for agency requirenents.

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x
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1.7.1 Cai sson Excavati on

Per f orm excavati on of cai ssons or groups of caissons so that reinforcing
steel and concrete placenent is a continuous operation perforned the sane
day that the excavation is conpleted. Do not |eave excavations open
overni ght.

1.7.2 Accept ance

Pl ace concrete within 3 hours after approval of the conpleted excavation
PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Concrete Wrk

EIEE R R R R I I I R R I I I R R I I R I R I R I R R S R R R R

NOTE: Insert the correlated section nunber and
title or include concrete specification in this
section, in the blank bel ow using the proper formt
per UFC 1-300-02.

EIEE R R I I I R R I R I R I R R I R R I R I R S R R R

SRR R I I I R R R I I I I R R Ik Rk I R R R R I R S kR O

NOTE: Include information for concrete work.
Correlate with Section 03 31 00.00 10 CAST-I N PLACE
STRUCTURAL CONCRETE for pertinent informtion or

i ncl ude concrete specifications in this section

EIE R R R I I R I R R I I I I R I R R R R I R I R I R R R R

Performall concrete work in accordance with requirenents of Section |
03 31 00.00 10 CAST-I N-PLACE STRUCTURAL CONCRETE, as nodified herein:

2.1.1.1 Strength

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Conpressive strength (28 day strength or f'c)
of concrete should be 25 MPa (3000 psi) or higher
When | oads are high and drilling conditions
difficult, it may be nore econonical to use 30 MPa
(4000 psi) or 35 MPa (5000 psi) concrete and | arger
shafts rather than a smaller shaft with reinforcing
or permanent casing. |If there is a reinforcing
cage, or if there is a large bell, the ability of
the concrete to fl ow between reinforcing bars, or to
completely fill the bell, is a matter of prine

i nportance. For these piers, the concrete should
have a slunp of about 152 nm (6 i nches). Slunp may
vary, depending on the m x, between 102 mm (4

i nches) and 152 mm (6 inches). A maxi num size of 19
mm (3/4 inches) appropriate under these

ci rcunst ances

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

Provide [ ] MPa [ ] psi strength concrete at 28 days, with slunp
from [ ] to[__ ] inches.
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2.1.1.2 Coar se Aggregate

2

2.

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Select 25.4 nmm (one inch) maxi num size coarse
aggregate. Coarse aggregate may be smaller where
rei nforcenent spacing is close or where dinension of

cai sson elenents is dinensionally thin.
EE IR I Ik S I I S S S S I R Rk Ik I S kS kS Ik I kR Sk

Provide [ ] mv | ] inch maxi num si ze coarse aggregat e.

.1.1.3 Rei nforci ng St eel

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Reinforcing steel grades should conformto
one of the follow ng:

ASTM A 615/ A 615M for deforned billet - steel bars
nmust be 400 or 500 MPa (Grades 60 or 75)

ASTM A 966/ A 966M for rail-steel defornmed bars mnust
be 400 MPa (G ade 60)

ASTM A 617/ A617M for axl e-steel deforned bars nust
be 400 MPa (G ade 60)

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

Provide reinforcing steel conformng to [ASTM A 615/ A 615N [

ASTM A 996/ A 996N] Grade [ ], welded into cages in accordance with
AWS D1.4/D1. 4N and inserted securely in the caissons, in position and
alignment, as shown, prior to [concrete placenent] [the concrete reaching
an el evation of | ] meters feet below the bottom el evation of the

rei nforcenent].

1.2 Wl di ng

Perform shop and field welding in accordance with AWS D1.1/D1.1V. Provide
certification of qualification of welding procedures, welders, and wel di ng
operators in accordance with AW D1.1/D1.1VN. Keep records of test results
of wel ding procedures not prequalified and copies of records for each

qual i fied wel ding operator, containing records on positions of welding and
types of electrode qualifications, and make avail abl e for exani nation by
the Contracting O ficer.

.1.3 Casi ng Steel

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Deternmine mninmumwal!l thickness based on the

structural |oading conditions.
EE IR I Sk S S I S I S O R R Rk Ik I S kS kS kI Sk kR Sk

ASTM A 36/ A 36N. Provide zinc coating of casing steel conforming to
ASTM A 123/ A 123N. Provide casings with an outside dianeters not |ess than
i ndi cated shaft sizes and a minimumof [6.4 mm [1/4 inch] [ ] thick.

2 CAl SSON DRI LLI NG EQUI PMENT

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Caisson drilling equipnent criteria should be
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eval uated and specified for contract site
conditions. Reference: Drilled Pier Foundations -
Whodwar d, Gardener, G eer - McGawH |l Book Co.
Requi rements should be included for determ nation of
m ni mum equi pnent st andar ds.

EE R R R R R I R R R R I R I R I R I R R R I R R S R R I R

Provi de cai sson drilling equiprment with mninumtorque capacity and
downward force capacity suitable for the site conditions.

PART 3 EXECUTI ON

3.1 PREPARATI ON

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Base sel ection of caissons for contract on
anal ysis of subsurface investigation and design
requi renents. Provide conplete installation

information to the Contracting Oficer
ER R IR I I R R R R R I I I R R R Rk I I I R R R I I I R R R R R I I I R R I I I R O I I I I S I R R S I

a. Excavate caissons to established depths and di nensi ons shown; clean

bottoms of caissons free of |oose or soft material; |evel caissons; and
di spose of excavated material in accordance with Section 31 00 00
EARTHWORK.

b. When drilling caissons, protect the surrounding soil and the earth

wal | s agai nst cave-ins, displacenent of the surrounding earth, and
retention of ground water, by nmeans of tenporary steel casings.
Provi de casings with outside dianmeters not |ess than indicated shaft
sizes, and a mininumof 6.4 mr 1/4 inch thick. Do not renmove if the
structural integrity of the caisson will be inpaired, as determ ned by
the Contracting Officer. Wthdraw tenporary steel casings as the
concrete is being placed, mmintaining sufficient head of concrete
within the casing to prevent extraneous naterial fromfalling in from
the sides and mxing with the concrete. Casings may be jerked upward a
maxi mum of 100 mm 4 inches to break the bottom seal, but renove
thereafter with a snooth, continuous notion.

c. Thoroughly clean and oil the inside of steel casings before reuse.

d. Leave the tenporary casing in place fromthe caisson top to the
ground surface until the concrete has set if the elevation of the top
of the caisson is below the adjacent ground surface.

e. Provide pernanent casing with outside dianeter the sane as the
nom nal shaft diameter. Wall thickness of permanent casings shall be a
m ni mum of [ ] mr inches.

f. Continuously renove all water that flows into the excavations and
fromthe excavation bottom to the extent possible, prior to concrete
pl acenent. The maxi mum permi ssible depth of water is 50 nr 2 inches.
In the event of a severe water condition that nmakes it inpossible or

i mpractical to dewater the excavation, place concrete using an
underwater tremie after water novenment has stabilized.

g. Enlarge the bottonms of excavations indicated to be "belled" to

di aneters and shapes shown. Excavate or drill bells in a simlar
manner to that used for shafts.
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3.

3.

.2

3

h. Prepare the excavations for caissons indicated to be ["ribbed"]
[ ] with the dinensions and shapes indicated.

i. [Each caisson excavation will be inspected and approved by the
Contracting O ficer prior to placing concrete. Keep a record of al
i nspections, with related construction changes. Provide support
personnel for inspection and testing procedures.

| NSTALLATI ON

a. Continuously place concrete by nethods that ensure agai nst
segregation and di sl odgi ng of excavation sidewalls, and conpletely fill
the shaft. Place concrete by punping or drop chutes in dry hol es and
by tremie or punping in wet holes. Keep the discharge a mnimmof 1 n
3 feet below the fresh concrete surface during placenment. Drilling of
cai ssons or driving of casings shall not be within 6 m 20 feet of
concrete placed within the |last 3 days.

b. Bring concrete to a true |level surface inside the shaft and a ful

wi dth cross key fornmed, or dowels installed, if it becones necessary to
interrupt placing concrete in any caisson. Prior to placing additiona
concrete, clean surfaces of laitance and slush with one-to-one portland
cenent grout, having a water-cenment rati o not exceeding that of the
concrete.

c. Place concrete in dry batter caissons with a drop chute extending
within 1 m 3 feet of the concrete surface in the excavation

d. Vibrate concrete for [full height of caisson] [upper [
feet of caisson]. Vibrate belled caissons full height.

TOLERANCES

EE R R R I R I R R R R I R I R I R I R R R I R I R R S R R R I R

NOTE: Correlate tolerances with design criteria and
types of caisson.

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

4

a. Correct any caisson out of center or plunb beyond the tol erance
specified as necessary to conply with the tolerances. Any corrective
cost is the responsibilty of the Contractor.

b. Make cross sections of shafts and bells not |ess than design
di mensi ons.

c. Install caissons with top |ocation deviating a maxi mum of [75]
[ ] my [3] | ] inches fromcenterline |ocations.
d. Install vertical caissons plunb within a maxi mumof 38 nmr 1-1/2

inches for the first 3 m 10 feet and within 13 nr |[/2 inch for each 3
10 feet of additional depth.

e. Install batter caissons a maxi mumof [2] |
from specified inclination.

] percent of length

PENETRATI ON TESTS

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: Include penetration tests when bearing
i nvestigations are deternmined to be a contract
requi renent.

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

Perform Penetration Tests conformng to the foll ow ng:

a. After excavation, make penetration tests in the bottons of the
cai ssons, in [locations indicated] [[ ] caissons], to determne
bearing conditions, in accordance with ASTM D 1586.

b. Make the tests after caisson bottons have been cl eaned out.
M ni mum bl ow count is | ] per neter foot. [Take penetration tests
to a depth of [ ] meters feet below the bearing elevation. OCbtain
and retain jar sanples, as directed by the Contracting Oficer.]

c. If the mininumblow count is not obtained, drill the shaft an
addi tional | ] meters feet and rerun the penetration test.

d. Subnit reports to the Contracting Oficer in accordance wth
ASTM D 1586.

The Contracting Oficer will approve tests and authorize subsequent
concrete placenent or initiate redesign procedures.

3.5 PROOF TEST HOLE REQUI REMENTS

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

NOTE: Onit proof test holes if rock bearing is not
antici pated or nature of rock and extent of

principal testing nakes further testing unnecessary.
ER R IR I I R R R R I I I R R R R I I R R R R R I R R R R R I I R R R I R I I O I I I I S kR S I O

Per f orm Rock Soundness test conforming to the foll ow ng:

a. After excavation, proof test the rock bel ow each cai sson bearing
| evel for soundness by percussion or rotary core drilling one hole in
each caisson in |ocations indicated.

b. Make holes 50 mr 2 inch dianeter and drilled with a uniform
downward pressure to a depth bel ow the bearing | evel equal to the
desi gn cai sson shaft dianmeter but to a mninumof 1.2 n 4 feet.

c. Record penetration tine for successive 150 mr 6 inch increnents |,
noti ng conditions encountered.

Submit Proof Test Holes Report to the Contracting Officer. The Contracting
Oficer will approve test holes and authorize subsequent concrete pl acenent
or initiate redesign procedures.

3.6 LOAD TESTS

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

NOTE: Specify load tests to confirm caisson
design. Indicate nunber, size, and | ocation of test

cai ssons and sequence.
E R R R R R
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3.6.1 CGeneral Requirenents
a. Performecaisson |load tests in |ocations indicated.

b. Performtests under supervision of a registered engi neer provided
by the Contractor and in the presence of the Contracting Oficer.
Secure Contracting O ficer approval of the test prior to comrencenent
of work.

c. Apply load in concentric manner with nagnitude of |oad accurately
determ ned and controll ed.

d. Laterally support the top of caisson during entire |oad test.

e. [Load caisson to [150] [200] percent of design |oad, but do not
exceed ultimate concrete strength at tinme of |loading. Apply the |oad
in increments of | ]. Maintain full test load for a period of [24]
[ ] hours and take settlenment readings at not |less than [1/2]

[ ] -hour intervals.] [Performload test in accordance with

ASTM D 1143/ D 1143V, except the maxi mum | oad shall not exceed |
[ 200] percent of the design |oad.]

f. Submt | ] copies of the test report directly to the
Contracting O ficer.

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

NOTE: Residual settlenment is not to exceed 12.7 mm
(1/2 inch) for nediumsized piers. Equally, the
settlenment caused by twice the design load is not to
exceed 12.7 nm (1/2 inch).

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

g. Tested installations will be considered of adequate design and
construction if:

(1) No apparent distress occurs in caisson construction

(2) Residual settlenent, after test load is renpoved, does not
exceed [ ] mr inches.

(3) Twice the design | oad does not cause a gross settlenent of
nore than [ ] mr inches.

3.6.2 Repl acenent s

Repl ace and retest test caissons found inadequate because of inproper
instrunmentation, testing, or construction procedures , at no additiona
cost to the Governnent.

3.7 PROTECTI ON

Provi de protection around top of the excavation to prevent debris from
bei ng di sl odged into the excavation and concrete.

3.8 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Include this paragraph only when special
i nspection and testing for seisnic-resisting systens
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is required by Chapter 2 of FEMA 450, NEHRP
RECOMVENDED PROVI SI ONS FOR SEI SM C REGULATI ONS FOR
NEW BUI LDI NGS AND OTHER STRUCTURES.

This paragraph is applicable to both new buil di ngs
desi gned according to UFC 3-310-04 SElI SM C DESI GN
FOR BUI LDI NGS, and to existing building seismc
rehabilitation designs.

The designer nmust indicate on the draw ngs al

| ocations and all features for which special

i nspection and testing is required in accordance
with UFC 3-310-04 and Chapter 2 of FEMA 450. This
i ncludes indicating the |locations of all structura
conmponents and connections requiring inspection

Add any additional requirements as necessary.

EE R I R I I R I I R R I R R R R I R I R I R I R R R I R R R S R R I R

Perform speci al inspections and testing for seismc-resisting systems and
components in accordance with UFC 3-310-04 SEI SM C DESI GN FOR BUI LDI NGS and
Section 01 45 35 SPECI AL | NSPECTI ON FOR SEI SM C- RESI STI NG SYSTEMS.

.9 RECORDS

Keep conpl ete and accurate records of all caisson installations. |nclude
| ocations, shaft dianmeters, [bell dinensions,] top and bottom el evati ons,
dept hs of test holes, casing dinensions, concrete strength, concrete

vol ume, quantity of rock excavation, excavation condition, dates of
excavation and concrete placenent, bearing strata description, and
subsurface water conditions. Base |location on the survey of the registered
surveys or engi neer provided by the Contractor. Tabulate all records,
including corrective measures. Upon conpl etion of caisson work, provide a
record of centerline |ocations based on the survey of the registered
surveyor or engi neer provided by the Contractor. |In addition, also record
corrective neasures. Deliver a conplete tabulation of all records
pertaining to approved cai ssons to the Contracting Oficer

-- End of Section --
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