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ITEM_SPECIAL - DRILLED SHAFTS

DESCRIPTION ' Dt |

THIS ITEM SHALL CONSIST oF FURNISHING AND INSTALLING DRILLED SHAFTS
OF THE TYPE AND SIZE CALLED FOR BY THE PLANS. THE CONTRACTOR SHALL
FURNISH ALL LABOR, MATERIALS, AND APPURTENANCES REQUIRED TO COMPLETE
THE WORK AS SPECIFIED. THE LENGTH(S) OF THE DRILLED SHAFTS SHOWN IN
THESE PLANS HAS BEEN ESTIMATED FROM THE AVAILABLE SUBSURFACE IN-
FORMATION. THE CONTRACTOR IS EXPECTED TO FURNISH THE PROPOSED
DRILLED SHAFTS AS PER THESE PLAN REQUIREMENTS WITH THE UNDERSTAND-
ING THAT THE ESTIMATED LENGTH SHOWN ON THE PLANS MAY BE DIFFERENT
FROM THE ACTUAL LENGTH DETERMINED TO BE NECESSARY AT THE TIME OF
CONSTRUCTING THE DRILLED SHAFTS.

A CASING WILL BE NECESSARY FOR THE CONSTRUCTION-OF EACH DRILLED SHAFT.

. CASINGS MAY BE REMOVED PRQVIDED ALL PLAN REQUIREMENTS ARE SATISFIED.

CONTRACTOR QUALIFICATION

THE CONTRACTOR SHALL SUBMIT INFORMATION TO DOCUMENT THAT HIS PER-
SONNEL ARE EXPERIENCED IN THE CONSTRUCTION OF DRILLED SHAFTS OF
THE TYPE AND SIZE DESCRIBED BY THE PLANS. THIS INFORMATION SHALL BE
SUBMITTED AT THE PRECONSTRUCTION CONFERENCE.

SEOUENCE‘*‘OF INSTALLATION

THE SEOUENCE OF INSTALLATION SHALL BE PERFORMED SUCH THAT A DRIL-
LED SHAFT NOT BE INSTALLED WHERE AN ADJACENT DRILLED SHAFT EXCAV-
ATION IS OPEN OR THE CONCRETE [N AN ADJACENT DRILLED SHAFT HAS CURED
LESS THAN SEVEN (7) DAYS. INSTALLING THE SHAFTS IN AN ALTERNATING

SEQUENCE OR ANY OTHER SEQUENCE THAT MEETS THIS CRITERIA IS PER-

MISSIBLE. THE FIRST SHAFT INSTALLED SHALL BE EITHER NO.I OR NO. 16, SO THAT
THE CONTRACTOR MAY ADJUST: HIS OPERATION TO THE ACTUAL CONDITIONS ENCOUNTERED.
DEVIATION FROM PLAN '

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE COSTS INVOLVED WHEN
MAKING CORRECTIONS TO HIS UNAUTHORIZED DEVIATIONS FROM THE PLANS.
THE DIRECTOR SHALL DECIDE WHEN CORRECTIONS ARE NECESSARY.

IF A DRILLED SHAFT(S) IS CONSTRUCTED QUTSIDE. OF THE PLAN TOLERANCES,

THE CONTRACTOR MAY BE SUBJECT TO REDUCED PAYMENT AS=DETERMINED
8Y THE DIRECTOR.

CASING o
THE CASINGS SHALL BE MADE OF STEEL AND SHALL BE WATER TIGHT AND
SHALL BE OF AMPLE ST_RENGTH 70 WITHSTAND HANDLING STRESSES AND

EXTERNAL SUBSURFACE ‘PRESSURES. THE CASING LENGTH SHALL BE AS NEC-

ESSARY TO CONSTRUCT EACH DRILLED SHAFT.

THE DIAMETER OF THE FURNISHED CASING(S) SHALL BE LARGE ENOUGH TO.
ALLOW THE CONSTRUCTION OF A DRILLED SHAFT WHICH HAS A DIAMETER
THAT IS EQUAL TO OR GREATER THAN THE PLAN DIAMETER.

EXCAVATION

EXCAVATION FOR THE DRILLED SHAFTS SHALI_ BE PERFORMED BY ROTARY
DRILLING METHODS USING PRACTICAL METHODS AND MACHINERY ACCEPTABLE
TO THE ENGINEER. %WEN-—G—B#EGFS—S&E#—A&W&E—B&ULBERS—ARE—ENG@W—

'U-S-E—GF—E*P-EQ-S-A‘-E-S- THE USE OF EXPLOSIVES‘ WILL NOT BE PERMITTED.

DEWATERING"

THE CONTRACTOR SHALL BE - RESPONSIBLE FOR CONTROLLING ANY INCOMING
WATER TO THE EXTENT THAT THE SHAFT EXCAVATION IS MAINTAINED DRY
ENOUGH FOR PERFORMANCE OF THE REQUIRED INSPECTION OPERATION. THE
PREFERRED METHOD OF CONSTRUCTION IS TO PLACE THE CONCRETE IN A
CLEAN DRY EXCAVATION. THE CONTRACTOR IS EXPECTED TO MAKE A REASON-
ABLE ATTEMPT TO SEAL WATER OUT OF THE DRILLED SHAFT EXCAVATI/ON.

BOTTOM CLEANOUT .

THE BOTTOM OF THE DRILLED SHAFT EXCAVATION SHALL BE AS CLEAN AS
PRACTICABLE (NO MORE THAN ONE QUARTER INCH OF LOOSE MATERIAL ON THE
BOTTOM) PRIGR TO CONCRETE PLACEMENT %WW

APPROVAL BEFORE CONCRETE PLACEMENT

THE CONTRACTOR SHALL SUBMIT TO THE PROJECT ENGINEER A WRITTEN
REPORT OF STEPS AND PROCEDURES THAT HE PROPOSES TO FOLLOW WHEN
PLACING AND MONITORING THE CONCRETE PLACEMENT. CONCRETE SHALL NOT
BE PLACED IN ANY DRILLED SHAFT EXCAVATION WITHOUT PRIOR APFPROVAL
FROM THE ENGINEER. THE DRILLED SHAFT EXCAVATI/ON SHALL BE INSPECTED
IMMEDIATELY BEFORE THE CONCRETE IS PLACED. A LIGHT POWERFUL ENOUGH
TO THOROUGHLY INSPECT THE SIDES, BOTTOM AND REINFORCING STEEL CAGE
OF THE DRILLED SHAFT IS REQUIRED. NO CONCRETE SHALL BE PLACED
DURING INCLEMENT WEATHER CONDITIONS WHICH PROHIBIT A THOROUGH
INSPECTI/ON.

CONCRETE PLACEMENT

THE CONCRETE FOR THE DRILLED SHAFTS SHALL BE PLACED AS PER 5lI
EXCEPT AS MODIFIED BY THE PLANS. THE CONCRETE PLACEMENT OPERATION
SHOULD BE CONTINUOUS FROM START TO FINISH. THE CONCRETE SHALL
BE PLACED PROMPTLY AFTER THE FINAL INSPECTION OF THE SHAFT. IF PRAC-
TICABLE, THE CONCRETE SHALL BE PLACED IN A CLEAN DRY EXCAVATION.
CARE SHALL BE TAKEN TO ENSURE THAT CONCRETE (S NOT_BEING PLACED
IN_MOVING WATER. THE CONCRETE CAN BE PLACED IN A DRY DRILLED SHAFT
EXCAVATION BY THE FREE FALL METHOD PROVIDED THE CONCRETE FALLS TO
ITS FINAL POSITION THROUGH AIR WITHOUT STRIKING THE SIDES OF THE
HOLE,THE REINFORCING STEEL CAGE,OR ANY OTHER OBSTRUCTION. THE FREE
FALL METHOD ALLOWS THE CONCRETE TO BE DROPPED FROM THE TOP THROUGH
A CENTERING CHUTE TO THE CONCRETE’S FINAL POSITION.

IF THE ENGINEER DETERMINES THAT DEWATERING IS NOT PRACTICABLE,THE
CONTRACTOR WI!LL BE GIVEN PERMISSION TO PLACE THE CONCRETE UNDER
WATER. TO PLACE CONCRETE UNDER WATER,THE DRILLED SHAFT EXCAVATION
SHALL BE FILLED WITH WATER TO SUCH A DEPTH THAT ALL WATER MOTION
HAS CEASED. THE CONCRETE SHALL THEN BE PLACED BY MEANS OF A CON-
CRETE PUMP. THE GONCRETE PUMP PIPE SHALL HAVE A DIAMETER THAT IS
NOT LESS THAN 4 INCHES. THE CONCRETE PUMP EQUIPMENT SHALL BE SO
ARRANGED THAT NO VIBRATIONS RESULT WHICH MIGHT DAMAGE FRESHLY
PLACED CONCRETE. PIPES CARRYING CONCRETE FROM THE PUMP TO THE
SHAFT SHOULD BE LAID OUT WITH A MINIMUN NUMBER OF BENDS. THE PIPE
USED TO CONVEY THE CONCRETE TO THE BOTTOM OF THE DRILLED SHAFT
EXCAVATION SHALL BE ANCHORED TO THE STEEL CASING TO PREVENT THE
PIPE FROM UNDULATING DURING THE INITIAL PLACEMENT OF THE CONCRETE.

THE PUMFING EQUIPMENT SHALL BE SUITABLE IN KIND AND ADEQUATE IN
CAPAC}?ZY FOR THE WORK REQUIRED. THE USE OF ALUMINUM PIPE AS A CON-
VEYANCE FOR THE CONCRETE WILL NOT BE PERMITTED. AN ADEQUATE QUANTI-

TY OF GROUT MORTAR OR CONCRETE WITH COARSE AGGREGATE OMITTED |

SHALL BE PUMPED THROUGH THE. EQUIPMENT AHEAD OF THE SPECIFICATION
CONCRETE TO PROVIDE LUBRICATION TO THE PUMPING SYSTEM. THE CONCRETE
USED FOR LUBRICATION SHALL NOT BE PLACED IN THE SHAFT. THE LUBRI-
CATION PROCESS WILL NOT BE REPEATED AS LONG AS THE PUMPING OPER-
ATIONS ARE CONTINUOUS. THE OPERATION OF THE PUMP SHALL BE SUCH
THAT A CONTINUOUS STREAM OF CONCRETE WITHOUT AIR POCKETS 1S PRO-
DUCED. IN ORDER TO PREVENT THE CONTAMINATION OF THE CONCRETE
PLACED INITIALLY AT THE BOTTOM OF THE SHAFT,THE OUTLET END OF THE
PUMPING PIPE SHALL BE SEALED WITH A DIAPHRAGM OR PLUG THAT IS
FLUSHED OUT WHEN THE HYDROSTATIC PRESSURE FROM THE COLUMN OF
CONCRETE EXCEEDS THAT OF -THE WATER IN THE SHAFT. THE INITIAL RATE
OF CONCRETE PLACEMENT MUST BE CAREFULLY CONTROLLED SO 'AS NOT TO

LIFT OR DISPLACE THE CAGE.OF REINFORCING STEEL. THE CONVEYING SYS-

TEM SHALL BE WATER TIGHT AND THE OUTLET END SHALL ALWAYS REMAIN
WELL BELOW THE TOR OF THE FRESHLY PLACED CONCRETE. THE PREFERRED
CONCRETE PLACEMENT PROCEDURE IS TO MAINTAIN THE OUTLET END OF THE
PUMPING SYSTEM AT APPROXIMATELY 15 FEET BELOW THE TOP OF THE
FRESH CONCRETE. WHEN THE CONCRETE REACHES THE .TOP OF THE DRILLED
SHAFT COLUMN ALL LAITANCE SHALL BE~REMOVE'D.

ALTERNATE CONSTRUCTION METHODS TE
THE CONTRACTOR MAY PROPOSE ALTERNATE CONSTRUCTION METHODS WHICH
WiLL BE APPROVED OR REJECTED BY THE DIRECTOR.

TOLERANCES : :

THE CONTRACTOR SHALL LOCATE AND CONSTRUCT THE TOP CENTER OF THE
DRILLED. SHAFTS WITHIN A ONE-INCH RADIUS OF THE PQSITION INDICATED
BY THE PLANS. THE PIER SHAFTS ARE TO BE. INSTALLED VERTICALLY AND
MUST BE WITHIN 1.0 PERCENT OF PLUMB FOR: THE TOTAL LENGTH. OF THE
DRILLED SHAFT.
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CONCRETE

CONCRETE FOR ALL DRILLED SHAFTS SHALL BE CLASS S CONCRETE AND

SHALL BE IN ACCORDANCE WITH 35ll; EXCEPT AS..MODIFIED AND SUPPLEMEN-
TED HEREIN. THE REQUIRED SLUMP IS SIX ( 6 ) INCHES, PLUS OR MINUS

ONE~HALF INCH. THE MAXIMUM WATER TO CEMENT RATIO SHALL 8E 0.50.

{F' CONCRETE IS PLACED UNDER WATER,THE REQUIREMENT OF ADDING 10

PERCENT MORE CEMENT TO THE CONCRETE MIX SHALL BE WAI/VED. THE TOP
5 TO 10 FEET OF CONCRETE IN THE DRILLED SHAFTS ARE REQUIRED TO BE
VIBRATED. ONLY A MINIMAL VIBRATORY EFFORT IS NECESSARY. SPECIAL CARE
SHALL BE TAKEN NOT TO QVER-VIBRATE THE DRILLED SHAFT CONCRETE.

IF THE CASINGS FOR THE DRILLED SHAFTS ARE TO BE WITHDRAWN,THE CONCRETE
SHALL NOT BE VIBRATED UNTIL THE CASING IS COMPLETELY REMOVED AND THE

SHAFT TOP IS FORMED TO THE PLAN CROSS-SECTION. THE CONTRACTOR SHALL

FURNISH A PRECONSTRUCTED TOP FORM FOR USE IN ACCURATELY CONFINING THE
CONCRETE AT THE .TOP OF THE DRILLED SHAFT WHEN THE CASING IS REMOVED.

REINFORCING STEEL » | ‘
REINFORCING STEEL SHALL MEET THE REQUIREMENTS OF°509. THE REINFOR-
CING STEEL SHALL BE GRADE 60. THE REINFORCING STEEL SHALL BE COM-
PLETELY ASSEMBLED PRIOR TO PLACEMENT AND THE LENGTH SHALL BE AS
NECESSARY TO CONSTRUCT EACH DRILLED SHAFT. SEE PLAN SHEETS FOR
DETAILS OF REINFORCING STEEL.

INSPECTION N &
SMALL DIAMETER AND/OR UNCASED DRILLED SHAFT EXCAVATIONS SHALL BE
INSPECTED AS THOROQUGHLY AS PRACTICABLE

AN INSPECTION RECORD CHART HAS BEEN INCLUDED ‘WITH THE PLANS ON
SHEET 26_ 0F 3l_ AND SHALL BE COMPLETED BY THE ENGINEER. THE
CONTRACTOR SHALL PROVIDE ALL NECESSARY EQUIPMENT NEEDED TO OBTAIN
THE MEASUREMENTS FOR COMPLETING THE CHART AND THE CONTRACTOR

SHALL ASSIST THE ENGINEER IN OBTAINING THESE MEASUREMENTS MEA-

SUREMENTS SHALL BE OBTAINED PRIOR TO PLACING CONCRETE WHEN THE

INSPECTION RECORD CHART IS COMPLETED, THE PROJECT ENGINEER SHALL
sSuBMIT A COPY TO THE BUREAU OF LOCATION AND DESIGN.
ATTENTION: PAVEMENT AND SOILS ENG/NEER.

THE ENGINEER SHOULD OBTAIN PHOTOGRAPHS OF THE CONTRACTOR’S CON-
STRUCTION PROCEDURES.

SAFETY PROVISIONS S
THE CONTRACTOR SHALL HAVE AT THE JOB SITE ALL EQUIPMENT AND
MAT ERIALS NEEDED TO PROVIDE SAFE CONSTRUCTION AND INSPECTION OF
THE DRILLED SHAFTS AS REQUIRED BY CITY.STATE AND FEDERAL SAFETY
REQUIREMENTS.

b

'SAFETY PROVISIONS SHALL INCLUDE, BUT NOT BE LIMITED TO,THE REQUIRE-
~ MENTS SPECIFIED BY THE PLANS, SPECIAL PROVISIONS, AND PROPOSAL.

METHOD OF MEASUREMENT

THE TOTAL LENGTH OF EACH DRILLED SHAFT TO BE PAID FOR SHALL BE THE
COMPLETED AND ACCEPTED LENGTH, MEASURED ALONG THE AXIS OF THE DRIL-
LED SHAFT FROM THE BOTTOM TO THE PROPOSED TOP ELEVATION AS PER
PLAN.

BASIS OF PAYMENT

PAYMENT FOR FURNISHING AND INSTALLING DRILLED SHAFTS WiLL BE MADE‘

AT THE CONTRACT UNIT PRICE PER LINEAR FOOT OF ACCEPTED SHAFTS 'AS
PER ITEM SPECIAL- DRILLED SHAFTS AND SHALL INCLUDE 'ALL LABOR, MATERIALS,
AND EQUIPMENT NECESSARY TO COMPLETE THE ITEM AS SPECIFIED.
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