APPENDIX F

Special Provisions for Caving Shafts
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DRILLED SHAFT FOUNDATIONS.--Drilled shaft foundations having
diameter(s) - ' shall conform to the requirements for
cast~in-drilled-hole piles of Section 49, "pPiling," of the- -
Standard Specifications -and these special provisions,

The Contractor shall excavate the drilled shaft through all
materials and conditions encountered in conformance with the
dimensions shown on the plans and to the tip elevations shown on

the plans or ordered by the Engineer,

. When caving conditions or ground water is encountered, no
further drilling shall be performed until the Contractor has K
. Xeceived approval from the Engineer, of his written proposal for
‘constructing the drilled shaft as shown on the plans, specified .
.in the Standard Specifications and these special provisions. =
Attention is directed to Section 5-1,02 ¢ "Plans and Working
Drawings® of the Standarg Specifications. Construction methods
shall be limited to the casing method, the water displacement
method the slurry displacement method, and the concrete ang drill
method. The Contractor's proposed drilled shaft construction
method shall include the details for drilling -and stabilizing the
shaft, the type .and capacity of equipment, the quantity and type
of construction materials, reinforcing stee} fabrication .and
installation ang concrete placement procedures. The Engineer
shall be the sole judge as to the acceptability of any such
Proposed construction method and may disapprove any propesal -
. Which in his judgment may not ‘Produce a drilled. shaft foundation
..'in- conformance with ‘the plans ang specifications. et

The general methods of construction of a drilled shaft in a
caving situation or when ground water is encountered are .

described as follows: | .

. - M ‘i
- - CONCRETE AND DRILL HETHOD.~-The concrete and drill me‘.chod
requires placing a low cement concrete in the caving region of
the shaft. The concrete is then drilled out after it has set.
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Para. 1 Fill in the diameters of the drilled holes.



2

CASING METHOD.-~The. casing method uses 2 metal liner to retaj;
a weak, caving material and/or seal off a water bearing stratum..
WATER DISPLACEMENT HETHOD.-<~The water displacement method _
pPermits the concrete to be placed underia static head of water—
The use of casing may be required to prevent caving of the
" drilled shaft. ST S

_SLURRY DISPIACEMENT METHOD.~~The "slurty displaceément method

requires drilling and blacing concrete through a slurry composed
of water and commercial drilling mud (bentonite) in order to
pPrevent caving of the drilled shaft. S B o

CONcgEEE.e-Conérete placéd'in drilled.shafts.constructed by
the water displacement method and the slurry displacement method
shall conform to the following: 5

Concrete shall contain not less'ﬁhah'ssa;poﬁﬁdSiofhgemgnt;
*.per}ppbic.yard.5' R ST RS R

_Concrete shall contain admixtures which will retard.the

set and enhance the flow characteristics of. the mix. -

Concrete shall have a nominal penetration of 3 to 4
inches. : . -

Concrete shall be placed with a -concrete pump and
delivery tube system sized to maintain the minimum. required
concrete placement rate. The pump shall be capable:of

- maintaining a concrete head of 15 feet;atcthg‘tip offthe

- delivery tube and the tip of the delivery tube shall be
maintained at the bottom of the drilled shaft or at least 10
feet below the top surface of the ‘concrete throughout the

blacement operations.

:
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Placed; and within 24 hours of the completed sharft
excavation. Concrete shall be:placed at a ninimum o
continuous rate £ 20 linear feet of pile per hour. ThH&
concrete shalj be'plaéed'simultanequsly and with
approximately equal discharge rates at three equally spacec
locations near the perimeter of the shaft. The Contractor
shall providg’concrete pPlacing €quipment ang schedule

straightness, plumbness ang concentricity of the steel cage in
the plan location. aAt-a ninimum, ‘the reinforcing steel cage
shall he Supported at 2 foot spacing around the perimeter or at _
the quarter ‘points, whichever Yields the most Support points, ang
at-a maximum 15 feet spacing along the length.. gdditgonal

inches maximum, fThe required splice ang embedment length of the
reinforcing-bars shall be maintainegd irrespective of the |
reinforcing'cage displacement. .



hardened concrete.

. . The casing shall 'be removed during ﬁoncrete'placement Unless
otherwise permitted by the Engineer.. 2 minimum heaq of ‘concrete
shall'be“maintainédiabbve the bottom of the casing as it is
removed to ensure that the concrete does not adhere-to the
casing, f£ills all voids behind the casing and displaces 311
drilling mud and caving.foundation materials. L

SLURRY,--The slurry shall be commercial quality bentonite
normally used in drilling,operations. The consistency of the
bentonite slurry shall be such as to prevent caving of the
drilled shart during excavation, reinforcing steel installation,
and concrete placement and shall conform tqughe.following_
requirements:. . . .. S R PL R il b B

. Specific gravity 1.02 - 1,20 - . Mud density balance.
- Funnel Viscosity 20 ~ 43 Sec Marsh Funnel '
" Shear Strength 5.8'X 10-4 1b/in2 to . Shearometer .
_ © 20,3 X 10-4 1byina L
PH =~ 9.5 to 12 ' pPH indicator

- Paper strips

‘Test samples shall be taken near the bottom of the shaft.
Sampling ang testing shall be performeq by the contractor. The
results of the tests shall be' made available to the Engineer,: for
his approval, before concrete may be placed. : .

" - The slurry shall be deSanded‘énd/'or7récircu1ated prior to

- and continuously'during placement of concrete. Recirculating
shall remove settled sand, gravel and drill cuttings from = the
Slurry located mear the bottom of the drilled shaft and either
uniformly distribute them throughout the slurry or remove them
before discharging the slurry back into the shaft, Recirculating
methods shall not cause the sides of the shaft to slough or cave
Nor cause mingling of the concrete and slurry. '



- The slurry shall become the

Property of the Contractor and

shall be disposed of outside the highway right of way in

accordance with Section 7.2.13

DRILLING.-~The vertical axi

of the Standard Specifications.

S of the'drilled shaft shall be not-

more than 1 1/2 inches in 10 feet off of. plumb.

provide a clean, dry and unobs
opening from the cutoff elevat
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ion to the shaft tip. The pipe

shall be securely tied to provide an opening that will pass a

" X.90 inch diameter rigid eylin
concrete is placed. - The pipe

Or a minimum of two per shaft,
inspection pipes. Piles conta
the required 2 foot long cylin
Contractor at his expense,

using the water'displacement'a
. be made by the Engineer baseqd

inspection and/or core drillin
Scatter inspection or core dri

der 2 foot long after the pile.
shall be capped top.and bottom.

vhichever produces the most .
ining pipes not capable of passing

der shall be core drilled by the N

nd slurry displacement method will
upon field inspection and gamma ray
g. In the event that gamma ray
1ling discloses voids or Sk

discontinuities in the quality of concrete of a pile which,j in

the judgment of the Engineer, -
structurally adequate, the pil
construction of additional pil
rejection. shall prevail until

indicates that the pile is no
e shall be rejected and )
es shall be suspended. Such
the Contractor, at his expense,

repairs, replaces or supplements the defective pile, and the;

Engineer approves the remedial

Work. Suspension of pile

construction shall remain in effect until written changes't§fthe

methods of pile construction a

re approved by the Engineer.
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£o'1nvestigate the 1ocatlon_and-extent_of defective work. Core
drilling findings shall be available-to the. Engineer during

»:analysié.df the Contractor's'proposed remedial work. Said core

drilling shall be conducted'at.the COntfactor'stexpengeJ ' -

Gamma'ray"tééting will be performeq by the Engineer without
cost to the contrackoy, The Engineer.will perform the testing
within 10 working days arter the completion ©of ‘a-drilled shaft
foundation“(COIumhfér footing) .- T ' . .

within the area of gamma ray testing., ‘Unauthorized personnel
Will not be alloweg within the area vhere said tests are being-
conducted, - ' .

~All core drilled holes and pye pipes shall be filled with
grout.afte: testing., - el SR

"Full compensation for all loss or damage that the contractor
sustain by reason of delays to his operations in connection
with the pjile tests and for £illing core drilled holes ang Pve
pipe with grout shall pe considered as includeq in theé contract
bprices paiq for drilleq shaft'foundations. ’ .

. . 3
MEASUREMENT AND PAYMENT.--Drilled shaft foundations will pe -
measured by the linear foot from the t P elevation shown on the
blans, or the tip elevation okdered by the Engineer to the plane
of shaft .cut-off for the drilled shaft diameter designated ‘in the
Engineert's Estimate . y
o 31

involveq in drilling holes, disposing of the material-resulting
from drilling holes, casing holes and removing water when i
hecessary, slurry: testing, furnishing ang placing concrete,
Complete in blace, as shown on the plans and as specified in
these Specifications and the special provisions, and as directed
by the Engineer, - ' ' '





