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DESIGN CRITERIA
1.

2.
3.

4.

5.
6.

STRUCTURE HAS BEEN DESIGNED TO COMPLY WITH: 

FBC 2023
ASCE 7-22

RISK CATEGORY II
DEAD LOAD APPLIED CONCURRENT
WITH CRANE OUTRIGGER LOAD 50 PSF
DEAD LOAD NON-CONCURRENT WITH 
CRANE OUTRIGGER LOAD 100 PSF
MAXIMUM OUTRIGGER LOAD AT CRANE SLAB = 89 TONS (178K)
WAVE ACTION LOAD PER ASCE 7-22, SECTION 5.4.4.2 

1.

2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

13.

14.

15.

DURING THE CONSTRUCTION PERIOD, THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE 
SAFETY OF PERSONNEL AND PROPERTY ON AND AROUND THE JOBSITE. THE CONTRACTOR 
SHALL PROVIDE ADEQUATE SHORING, BRACING, GUYS, ETC. IN ACCORDANCE WITH ALL 
NATIONAL, STATE, AND LOCAL SAFETY ORDINANCES.
ALL DRAWINGS ARE CONSIDERED TO BE A PART OF THE CONTRACT DOCUMENTS. THE 
GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR THE REVIEW AND COORDINATION OF 
ALL DRAWINGS PRIOR TO THE START OF CONSTRUCTION. ANY DISCREPANCIES SHALL BE 
BROUGHT TO THE ATTENTION OF THE ARCHITECT PRIOR TO THE START OF CONSTRUCTION 
SO A CLARIFICATION CAN BE ISSUED. ANY WORK PERFORMED IN CONFLICT WITH THE 
CONTRACT DOCUMENTS OR ANY CODE REQUIREMENTS SHALL BE CORRECTED BY THE 
CONTRACTOR AT THEIR OWN EXPENSE AND AT NO EXPENSE TO THE OWNER OR ARCHITECT.
STRUCTURAL SUBSTITUTIONS MAY BE ALLOWED WITH THE APPROVAL OF THE STRUCTURAL 
ENGINEER. SUPPLIER SHALL PROVIDE SEALED DESIGN CALCULATIONS OR SUITABLE 
PRODUCT LITERATURE FOR THE COMPONENTS. ALL PRODUCT SUBSTITUTIONS SHALL 
INCLUDE A CODE EVALUATION REPORT SPECIFIC TO THE BUILDING CODE LISTED IN THE 
DESIGN CRITERIA.
ALL DIMENSIONS AND SITE CONDITIONS SHALL BE VERIFIED BY THE CONTRACTOR AT THE 
JOBSITE PRIOR TO CONSTRUCTION, START OF SHOP DRAWINGS, AND/OR FABRICATION OF 
MATERIALS. IF DISCREPANCIES ARE ENCOUNTERED, OR CONDITIONS DEVELOP THAT ARE 
NOT COVERED BY THE CONTRACT DOCUMENTS, THE ARCHITECT SHALL BE NOTIFIED FOR 
CLARIFICATION.
CONTRACTOR SHALL PROVIDE AND BE RESPONSIBLE FOR THE PROTECTION AND REPAIR OF 
ADJACENT EXISTING SURFACES AND AREAS WHICH MAY BE DAMAGED AS A RESULT OF NEW 
WORK.
STRUCTURAL DRAWINGS INCLUDE DESIGN REQUIREMENTS AND DIMENSIONS FOR 
STRUCTURAL INTEGRITY BUT DO NOT SHOW ALL DETAIL DIMENSIONS TO FIT INTRICATE 
ARCHITECTURAL AND MECHANICAL DETAILS. CONTRACTOR SHALL CONSTRUCT THE WORK 
SO IT WILL CONFORM TO THE CLEARANCES REQUIRED BY ARCHITECTURAL, MECHANICAL 
AND ELECTRICAL DESIGN.
ALL SYMBOLS AND ABBREVIATIONS USED ON THE DRAWINGS ARE CONSIDERED TO BE 
CONSTRUCTION STANDARDS. IF CLARIFICATION IS REQUIRED, THE CONTRACTOR SHALL 
NOTIFY THE ARCHITECT PRIOR TO PROCEEDING WITH THE WORK.
DO NOT SCALE DRAWINGS, USE DIMENSIONS.
TYPICAL DETAILS SHALL APPLY TO SITUATIONS OCCURRING ON THE PROJECT THAT ARE THE 
SAME OR SIMILAR TO THOSE SPECIFICALLY REFERENCED. WHERE NO DETAILS ARE GIVEN, 
CONSTRUCTION SHALL BE AS SHOWN FOR SIMILAR WORK.
THE CONTRACT DOCUMENTS REPRESENT THE FINISHED STRUCTURE. THEY DO NOT 
INDICATE THE METHOD OF CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE ALL 
MEASURES NECESSARY TO PROTECT THE STRUCTURE AND SAFETY OF WORKMEN DURING 
CONSTRUCTION. SUCH MEASURES SHALL INCLUDE, BUT NOT BE LIMITED TO, BRACING AND 
SHORING FOR LOADS DUE TO CONSTRUCTION EQUIPMENT, ETC. OBSERVATION VISITS TO 
THE SITE BY THE ARCHITECT OR STRUCTURAL ENGINEER SHALL NOT INCLUDE INSPECTION 
OR APPROVAL OF THE ABOVE ITEMS AND DO NOT IN ANY WAY RELIEVE THE CONTRACTOR OF 
THEIR RESPONSIBILITIES FOR THE ABOVE.
SEE ARCHITECTURAL, ELECTRICAL AND MECHANICAL DRAWINGS FOR DETAILS, CONDITIONS, 
PITS, TRENCHES, PADS, DEPRESSIONS, ROOF/FLOOR OPENINGS, STAIRS, SLEEVES, ITEMS TO 
BE EMBEDDED OR ATTACHED TO STRUCTURAL ELEMENTS, ETC., NOT SHOWN ON THE 
STRUCTURAL DRAWINGS.
ESTABLISH AND VERIFY ALL OPENINGS AND INSERTS FOR MECHANICAL, ELECTRICAL AND 
PLUMBING WITH APPROPRIATE TRADE CONTRACTORS. OPENING SIZES AND LOCATIONS 
SHOWN FOR DUCTS, PIPE, INSERTS AND OTHER PENETRATIONS WHEN SHOWN ARE FOR 
GENERAL INFORMATION ONLY AND SHALL BE VERIFIED PRIOR TO FORMING.
NO HOLES, NOTCHES, BLOCK-OUTS, ETC. ARE ALLOWED IN STRUCTURAL ELEMENTS UNLESS 
SPECIFICALLY DETAILED ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE 
STRUCTURAL ENGINEER. 
PENETRATIONS IN CONCRETE SHALL BE CAST-IN-PLACE AND SHALL NOT BE PERMITTED 
EXCEPT AS SHOWN IN THE STRUCTURAL DRAWINGS. 
BEFORE SUBMITTING A PROPOSAL FOR THIS WORK, EACH PARTY SHALL VISIT THE PREMISES 
AND BECOME FULLY ACQUAINTED WITH CONDITIONS IN FIELD, TEMPORARY CONSTRUCTION 
REQUIRED, QUANTITIES AND TYPE OF EQUIPMENT, ETC. THE PROPOSAL SHALL INCLUDE ALL 
SUMS REQUIRED TO DO THE WORK.

GENERAL

1.
a.
b.
c.
d.

2.

3.

4.

SUBMITTALS ARE: 
CONCRETE MIX DESIGNS
MATERIAL PRODUCT DATA FOR STRUCTURAL MATERIALS
CONCRETE REINFORCING
STEEL FABRICATION AND MISCELLANEOUS METALS

SUBMITTALS SHALL BE REVIEWED AND COORDINATED PRIOR TO SUBMITTING TO THE 
ARCHITECT. EACH SHOP DRAWING SUBMITTED SHALL BE STAMPED INDICATING 
REVIEW BY THE CONSTRUCTION MANAGER/GENERAL CONTRACTOR AND REVIEW BY 
THE ARCHITECT SHALL NOT BEGIN UNTIL THIS IS COMPLETE. WORK SHALL NOT BEGIN 
WITHOUT REVIEW BY THE ARCHITECT/STRUCTURAL ENGINEER.
SUBMITTALS SHALL BE REVIEWED BY THE ARCHITECT/STRUCTURAL ENGINEER FOR 
GENERAL CONFORMANCE WITH DESIGN CONCEPT ONLY. NOTATIONS MADE BY THE 
ARCHITECT/STRUCTURAL ENGINEER ON THE SHOP DRAWINGS DOES NOT RELIEVE THE 
CONTRACTOR FROM COMPLYING WITH THE REQUIREMENTS OF THE DRAWINGS.
FOR ADDITIONAL INFORMATION ON REQUIRED SUBMITTALS, SEE INDIVIDUAL MATERIAL 
SECTIONS.

SUBMITTALS

1.

2.
a.
b.
c.
d.

3.

DEFERRED SUBMITTALS PER SECTION 107.3.4.1 SHALL BE SUBMITTED TO THE BUILDING 
OFFICIAL AND THE DESIGN PROFESSIONALS AND REVIEWED PRIOR TO INSTALLATION.
DEFERRED SUBMITTALS ARE:

EXCAVATION, SHORING, AND UNDERPINNING
PRECAST CONCRETE PILES
CATHODIC CORROSION PROTECTION SYSTEM
STAIRS, ACCESS LADDERS, HANDRAILS AND GUARDRAILS. 

ALL DEFERRED SUBMITTALS SHALL BEAR THE STAMP AND SIGNATURE OF THE 
QUALIFIED PROFESSIONAL ENGINEER, REGISTERED IN THE STATE WHERE THE PROJECT 
IS LOCATED, RESPONSIBLE FOR THE PREPARATION OF THESE DOCUMENTS.

DEFERRED SUBMITTALS 

1.

2.

3.

4.

5.

6.

7.

8.

9.

FOUNDATION DESIGN IS BASED ON THE GEOTECHNICAL REPORT DATED JANUARY 10, 2025 
BY TIERRA, REPORT/PROJECT NO. 4511-23-051  REPORT IS ON FILE WITH THE ARCHITECT.
ALL EXCAVATIONS SHALL BE PROPERLY AND SAFELY BACKFILLED. DO NOT PLACE 
BACKFILLBEHIND RETAINING WALLS BEFORE CONCRETE HAS ATTAINED SPECIFIED 
COMPRESSIVE STRENGTH. CONTRACTOR SHALL BRACE OR PROTECT ALL WALLS BELOW 
GRADE FROM LATERAL LOADS UNTIL SUPPORTING FLOORS ARE COMPLETELY IN PLACE AND 
HAVE ATTAINED 7-DAY STRENGTH MINIMUM. BACKFILLING IS NOT PERMITTED FOR 
FOUNDATION WALLS UNTIL SUPPORTED SLAB TOP AND BOTTOM IS IN PLACE OR THE WALL IS 
ADEQUATELY BRACED TO RESIST LATERAL LOADS. CONTRACTOR SHALL PROVIDE FOR 
DESIGN, PERMITS, AND INSTALLATION OR SHORING AND/OR SHEETING.
WHERE THERE IS NOT SUFFICIENT SPACE FOR SLOPED EMBANKMENTS, SHORING WILL BE 
REQUIRED. SEE THE GEOTECHNICAL REPORT FOR INFORMATION REGARDING THE DESIGN 
AND INSTALLATION OF THE SHORING. SHORING THAT IS NOT PART OF THE PERMANENT 
BUILDING SUPPORT IS THE CONTRACTOR’S RESPONSIBILITY AND OUTSIDE THIS PERMIT.
CARE SHALL BE EXERCISED WHEN EXCAVATING OR GRADING ADJACENT TO EXISTING 
STRUCTURES OR IMPROVEMENTS TO NOT DAMAGE OR UNDERMINE FOUNDATIONS, WALLS, 
SLABS, UTILITIES, ETC.
CONTRACTOR SHALL INVESTIGATE SITE DURING CLEARING AND EARTHWORK OPERATIONS 
FOR FILL MATERIAL OR BURIED STRUCTURES SUCH AS CESSPOOLS, CISTERNS AND 
FOUNDATIONS. IF ANY SUCH MATERIAL OR STRUCTURES ARE FOUND, ARCHITECT/ENGINEER 
SHALL BE NOTIFIED IMMEDIATELY. ALL ABANDONED FOUNDATIONS, UTILITIES AND OTHER 
STRUCTURES THAT INTERFERE WITH NEW CONSTRUCTION SHALL BE REMOVED.
ALL SLABS ON GRADE SHALL BE PLACED ONTO FIRM UNDISTURBED SOIL OR CONTROLLED 
COMPACTED FILL, REMOVING ANY EXISTING FILL, ORGANIC MATERIAL, OR UNSUITABLE 
SOILS, AS RECOMMENDED BY THE GEOTECHNICAL REPORT. EXPOSED NATURAL SOIL SHALL 
BE PROOF ROLLED BELOW SLABS ON GRADE.
THE PREPARATION OF THE SUBGRADE FOR THE SLAB ON GRADE SHALL BE IN STRICT 
ACCORDANCE WITH THE PROJECT GEOTECHNICAL REPORT REFERENCED ABOVE. ANY 
TESTS, INSPECTIONS, FIELD OBSERVATIONS OR APPROVAL FROM THE GEOTECHNICAL 
ENGINEER SHALL BE PERFORMED PRIOR TO PLACEMENT OF FOUNDATION REINFORCING 
STEEL OR CONCRETE.  ALTERATIONS TO SITE PREPARATION OR GRADING SHALL BE 
REPORTED TO THE ENGINEER PRIOR TO FOUNDATION CONSTRUCTION. THE CONTRACTOR 
SHALL DIRECT QUESTIONS REGARDING THE SUBGRADE PREPARATION REQUIREMENTS TO 
THE GEOTECHNICAL ENGINEER.
PRECAST PILE AND SHEET PILE ELEVATIONS SHOWN DESIGNATE A MINIMUM DEPTH WHERE 
AN ADEQUATE SOIL BEARING STRATUM IS EXPECTED. PRECAST PILES AND SHEET PILES 
SHALL BE LOWERED OR EXTENDED AS REQUIRED TO REACH SOIL MEETING THE DESIGN 
BEARING STRENGTH. 
ANY REQUIRED IMPORT FILL SOIL SHALL HAVE A LOW POTENTIAL FOR EXPANSION AND 
SHALL BE APPROVED BY THE GEOTECHNICAL ENGINEER PRIOR TO IMPORTING.

EARTHWORK

1.

2.

3.

4.
5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

REINFORCING STEEL SHALL BE DETAILED AND PLACED IN CONFORMANCE WITH 
THE AMERICAN CONCRETE INSTITUTE “ACI DETAILING MANUAL” (SP-066) EXCEPT AS 
OTHERWISE SHOWN, NOTED OR SPECIFIED.
CONCRETE REINFORCING STEEL SHALL BE HIGH STRENGTH NEW BILLET STEEL
CONFORMING TO THE FOLLOWING STANDARDS:
DEFORMED BARS ASTM A615, GR 60 Fy = 60 KSI
DEFORMED BARS IN SFRS ASTM A706, GR 60 Fy = 60 KSI
WELDED WIRE REINFORCING ASTM A1064 Fy = 65 KSI
DEFORMED BAR ANCHORS ASTM A1064 Fy = 70 KSI
WELDED BARS, DEFORMED ASTM A706, GR 60 Fy = 60 KSI
MINIMUM CONCRETE COVER SHALL BE PROVIDED AS FOLLOWS TO THE 
OUTERMOST REINFORCING BARS:
CAST AGAINST AND PERMANENTLY IN CONTACT WITH GROUND 3”
EXPOSED TO WEATHER OR IN CONTACT WITH GROUND

#6 BARS OR LARGER 2”
#5 BARS OR SMALLER 1 1/2”

WELDING OF REINFORCING BARS TO BE IN ACCORDANCE WITH AWS D1.4.
DEFORMED BAR ANCHORS (DBA) SHALL BE AUTOMATICALLY END WELDED WITH 
SUITABLE WELDING EQUIPMENT IN THE SHOP OR IN THE FIELD. WELDING SHALL BE 
IN ACCORDANCE WITH THE MANUFACTURER.
SUPPORTS FOR REINFORCEMENT SHALL HAVE CLASS 2 PROTECTION AS DEFINED 
IN THE CRSI MANUAL OF STANDARD PRACTICE, UNLESS OTHERWISE NOTED.
CONTINUOUS HORIZONTAL REINFORCING SHALL BE LAPPED AT MIDSPAN FOR TOP 
BARS AND DIRECTLY OVER SUPPORTS FOR BOTTOM BARS. AT DISCONTINUOUS 
ENDS, THE TOP STEEL SHALL BE BENT DOWN 12 BAR DIAMETERS OR 12 ” MINIMUM, 
WHICHEVER IS GREATER.
FOR MAT FOUNDATIONS, AT DISCONTINUOUS ENDS, THE TOP STEEL SHALL BE 
BENT DOWN 12 BAR DIAMETERS OR 12” MINIMUM, WHICHEVER IS GREATER.
WHERE REINFORCEMENT LENGTH IS SPECIFIED, NO SPLICES ARE PERMITTED 
WITHIN THE SPECIFIED LENGTH WITHOUT APPROVAL BY THE STRUCTURAL 
ENGINEER.
CUTTING OF REINFORCING WHICH CONFLICTS WITH EMBEDDED OBJECTS OR 
SLEEVES IS NOT ACCEPTABLE.
REINFORCING BARS SHALL BE BENT COLD, AND NO METHOD OF FABRICATION 
SHALL BE USED WHICH WOULD BE INJURIOUS TO THE MATERIAL. HEATING OF 
BARS FOR BENDING IS NOT PERMITTED. BARS SHALL NOT BE STRAIGHTENED AND 
RE-BENT
FIELD WELDING OR BENDING OF REINFORCING IS NOT PERMITTED EXCEPT AS 
INDICATED ON THE DRAWINGS OR AS APPROVED BY THE STRUCTURAL ENGINEER. 
NO TACK WELDING OF REINFORCING BARS IS ALLOWED.
USE TEMPLATES TO SET ALL EMBEDDED ANCHOR BOLTS, LEVELING PLATES, AND 
DOWEL BARS AS REQUIRED OR INDICATED ON THE DRAWINGS.
SUBMIT SHOP DRAWINGS FOR FABRICATION AND PLACEMENT OF REINFORCING 
STEEL. INCLUDE SCHEDULES AND DIAGRAMS OF BENT BARS AND SHOW 
ARRANGEMENT OF REINFORCEMENT, INCLUDING CONCRETE COVER. STRUCTURAL 
ENGINEER’S REVIEW WILL BE FOR COMPLIANCE WITH DESIGN REQUIREMENTS. 
THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING DIMENSIONS AND 
QUANTITIES.
ALL CONCRETE NOT OTHERWISE SPECIFIED SHALL BE REINFORCED TO THE 
MINIMUM REQUIREMENT OF ACI 318.
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2.

3.
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19.
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21.

22.

23.

24.

ALL CONCRETE WORK SHALL CONFORM TO THE CORRESPONDING EDITION OF THE 
AMERICAN CONCRETE INSTITUTE PUBLICATIONS: ACI 117, ACI 301, ACI 305.1, ACI 
306.1, ACI 308.1, ACI 318 AND SP-066, UNLESS OTHERWISE NOTED. 
CONCRETE MATERIALS SHALL CONFORM TO:

CEMENT* ASTM C150, TYPE II
BLENDED HYDRAULIC CEMENT* ASTM C595, TYPE IL
FLY ASH ASTM C618, TYPE C OR F
FINE AND COARSE AGGREGATE ASTM C33
WATER POTABLE
AIR-ENTRAINING ADMIXTURE ASTM C260
WATER REDUCING ADMIXTURE ASTM C494

*CONCRETE MIX DESIGN IS REQUIRED TO MEET FDOT SPECIFICATION SECTION 346 
FOR CLASS III CONCRETE IN AN EXTREMELY AGGRESSIVE ENVIRONMENT.
MINIMUM CONCRETE STRENGTH 5,000 PSI
ALL CONCRETE SHALL BE NORMAL-WEIGHT 145 POUNDS PER CUBIC FOOT AND ALL 
STRENGTHS GIVEN AS 28-DAY STRENGTH UNLESS OTHERWISE NOTED.
THE MODULUS OF ELASTICITY OF ALL CONCRETE SHALL EXCEED 57,000 SQRT(f ’c) 
FOR NORMAL-WEIGHT CONCRETE OR w c1.5 33 SQRT(f’c).
DRYPACK OR GROUT SHALL HAVE A MINIMUM 28-DAY STRENGTH OF 7000 PSI.
SLAB-ON-GRADE CONSTRUCTION: SLAB-ON-GRADE NOT BY IMEG.  SAWCUT 
CONTROL JOINTS ARE NOT REQUIRED AT CONCRETE APRON ADJACENT TO CRANE 
PAD.   
CROSS REFERENCE ARCHITECTURAL AND STRUCTURAL DRAWINGS TO ENSURE 
PROPER DIMENSIONS AND PLACEMENT OF ALL ANCHOR BOLTS, INSERTS, 
NOTCHES, AND EDGES OF WALLS/FOUNDATIONS PRIOR TO PLACING CONCRETE.
NO MORE THAN 90 MINUTES SHALL ELAPSE BETWEEN CONCRETE BATCHING AND 
CONCRETE PLACEMENT, UNLESS APPROVED BY THE ENGINEER OR AUTHORIZED 
TESTING AGENCY
CONSTRUCTION JOINTS SHALL BE CLEAN BEFORE CONCRETE PLACEMENT. 
LOCATION TO BE APPROVED BY THE STRUCTURAL ENGINEER. SUBMIT LOCATION 
PLAN OF ALL PROPOSED JOINTS NOT INDICATED ON DRAWINGS FOR APPROVAL 
PRIOR TO BEGINNING WORK. WHERE CONSTRUCTION JOINTS ARE NOTED ON 
DETAIL AS ROUGHENED, COLD JOINT SHALL BE THOROUGHLY ROUGHENED TO 1/4 ” 
AMPLITUDE BY SAND BLASTING OR MECHANICAL MEANS.
PRIOR TO PLACING CONCRETE, THE CONTRACTOR SHALL ENSURE ALL 
REINFORCING AND EMBEDMENTS, INCLUDING COLUMN ANCHOR BOLTS, ARE 
PROPERLY LOCATED AND SECURELY TIED IN PLACE.
CONFIRM WITH ARCHITECT THAT MATERIALS TO BE EMBEDDED ARE SUITABLE FOR 
EMBEDMENT IN CONCRETE.
CONDUIT, PIPES, AND SLEEVES EMBEDDED IN CONCRETE SHALL CONFORM TO 
REQUIREMENTS OF ACI 318, SECTIONS 20.7 AND 26.8. 
INTERNALLY VIBRATE ALL CAST-IN-PLACE CONCRETE EXCEPT SLABS-ON-GRADE 
WHICH NEED ONLY BE VIBRATED AROUND UNDER FLOOR DUCTS AND OTHER 
EMBEDDED ITEMS, CURBS AND EDGES OF SLAB STEPS. VIBRATE TOPS OF 
COLUMNS.
REMOVE ALL DEBRIS FROM FORMS BEFORE PLACING CONCRETE. CONCRETE 
SHALL NOT BE DROPPED THROUGH REINFORCING STEEL (AS IN WALLS AND 
COLUMNS) SO AS TO CAUSE SEGREGATION OF AGGREGATES. UNCONFINED FALL 
OF CONCRETE SHALL NOT EXCEED 5 FEET. CARE SHALL BE TAKEN IN PLACING 
SLABS ON GRADE SO AS NOT TO DISTURB FILL MATERIAL.
IF CONCRETE IS PLACED BY PUMPING, SUPPORT SHALL BE PROVIDED FOR THE 
HOSE. THE HOSE SHALL NOT BE ALLOWED TO RIDE ON THE REINFORCING AND 
OTHER EMBEDDED ITEMS.
PROTECT CONCRETE FROM DAMAGE OR REDUCED STRENGTH DUE TO COLD OR 
HOT WEATHER IN ACCORDANCE WITH ACI 305 AND 306 AND ACI 318 SECTIONS 26.5.4 
AND 26.5.5.
CONCRETE SLABS SHALL BE CURED BY KEEPING CONTINUOUSLY WET FOR 7 DAYS. 
FORMS FOR CONCRETE WALLS SHALL BE LEFT IN PLACE FOR 7 DAYS OR MAY BE 
STRIPPED AFTER 3 DAYS AND COATED WITH AN APPROVED CURING COMPOUND.
NO LOADS SHALL BE PLACED ON STRUCTURAL CONCRETE SLABS WITHIN 7 DAYS 
AFTER CONCRETE IS PLACED. AFTER CONCRETE IS PLACED, IN NO CASE SHALL THE 
SUPERIMPOSED CONSTRUCTION LOADS BE GREATER THAN SPECIFIED DESIGN 
LIVE LOADS, UNLESS THE WORK IS SHORED.
NOTIFY THE ARCHITECT/STRUCTURAL ENGINEER 48 HOURS MINIMUM PRIOR TO ALL 
CONCRETE PLACEMENT.
CONTRACTOR SHALL SURVEY ALL CONCRETE WORK WITHIN 48 HOURS OF PLACING 
CONCRETE TO ENSURE PLACEMENT IS IN ACCORDANCE WITH PROJECT 
REQUIREMENTS.
THE DESIGN AND ENGINEERING OF FORMWORK, SHORING AND RESHORING, AS 
WELL AS THEIR CONSTRUCTION, SHALL BE THE RESPONSIBILITY OF THE 
CONTRACTOR. FORMS SHALL BE DESIGNED TO HAVE SUFFICIENT STRENGTH TO 
SAFELY WITHSTAND THE LOADS RESULTING FROM PLACEMENT AND VIBRATION OF 
THE CONCRETE AND SHALL ALSO BE DESIGNED FOR SUFFICIENT RIGIDITY TO 
MAINTAIN SPECIFIED TOLERANCES. CONTRACTOR SHALL SUBMIT DETAILED 
FORMWORK SHOP DRAWINGS TO THE ARCHITECT TO BE REVIEWED FOR GENERAL 
COMPLIANCE WITH THE DESIGN CONCEPT ONLY. 
CORING OF CONCRETE IS NOT PERMITTED UNLESS APPROVED BY THE 
STRUCTURAL ENGINEER.
NO CONCRETE SHALL BE PLACED ONTO OR AGAINST SUBGRADES CONTAINING 
FREE WATER, FROST, ICE OR SNOW.
THE PROPOSED MATERIALS AND MIX DESIGN SHALL BE FULLY DOCUMENTED AND 
REVIEWED BY THE TESTING AGENCY. RESPONSIBILITY FOR OBTAINING THE 
REQUIRED DESIGN STRENGTH IS THE CONTRACTOR ’S. SUBMIT TEST DATA ON EACH 
PROPOSED MIX FOR REVIEW IN ACCORDANCE WITH THE APPLICABLE CODE. MIX 
DESIGNS SUBMITTED WITHOUT THE REQUIRED TEST DATA WILL BE RETURNED 
WITHOUT REVIEW.

REINFORCING STEEL

CAST-IN-PLACE CONCRETE

TESTING, INSPECTIONS, AND OBSERVATIONS
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THE STRUCTURAL ENGINEER DOES NOT PROVIDE INSPECTIONS OF 
CONSTRUCTION. STRUCTURAL ENGINEER MAY MAKE PERIODIC OBSERVATIONS OF 
THE CONSTRUCTION. SUCH OBSERVATIONS SHALL NOT REPLACE REQUIRED 
INSPECTIONS BY THE GOVERNING AUTHORITIES OR SERVE AS “SPECIAL 
INSPECTIONS” AS MAY BE REQUIRED BY CHAPTER 17 OF THE INTERNATIONAL 
BUILDING CODE.
UNLESS NOTED, MATERIALS SHALL CONFORM AND TESTS AND INSPECTIONS 
SHALL BE PERFORMED BY THE INSPECTION AGENCY WHO IS APPROVED THE 
ARCHITECT AND THE STRUCTURAL ENGINEER. CONTINUOUS AND PERIODIC 
TESTING AND INSPECTION SHALL CONFORM TO IBC CHAPTER 17, AND AS 
FOLLOWS:

DRIVEN DEEP FOUNDATIONS 1704.8 1705.7
CONCRETE CONSTRUCTION 1704.4 1705.3
STEEL CONSTRUCTION 1704.3 1705.2 CHAPTER N OF AISC 360
SOILS 1704.7 1705.6

SEE ARCHITECTURAL, CIVIL, MECHANICAL, PLUMBING, AND ELECTRICAL 
DRAWINGS OR SPECIFICATIONS FOR TESTING AND INSPECTION REQUIREMENTS 
OF NON-STRUCTURAL COMPONENTS.
DUTIES OF THE INSPECTION AGENCY PER IBC CHAPTER 17:

SUBMIT A PROPOSED TESTING AND INSPECTION PROGRAM TO THE OWNER, 
THE ARCHITECT AND THE STRUCTURAL ENGINEER FOR REVIEW AND 
APPROVAL AT LEAST TWO WEEKS PRIOR TO COMMENCEMENT OF WORK.
PERFORM ALL TESTING AND INSPECTION REQUIRED PER APPROVED TESTING 
AND INSPECTION PROGRAM.
FURNISH INSPECTION REPORT TO THE BUILDING OFFICIAL, THE OWNER, THE 
ARCHITECT, STRUCTURAL ENGINEER AND THE GENERAL CONTRACTOR. THE 
REPORTS SHALL BE COMPLETED AND FURNISHED WITHIN 48 HOURS OF 
INSPECTED WORK.
SUBMIT A FINAL SIGNED REPORT STATING WHETHER THE WORK REQUIRING 
SPECIAL INSPECTION WAS, TO THE BEST OF THE SPECIAL INSPECTION 
AGENCY’S KNOWLEDGE, IN CONFORMANCE WITH THE APPROVED PLANS AND 
SPECIFICATIONS.

SPECIAL INSPECTIONS AND TESTS ARE REQUIRED FOR MATERIALS AND SYSTEMS 
REQUIRED TO BE INSTALLED IN ACCORDANCE WITH ADDITIONAL MANUFACTURER ’S 
INSTRUCTIONS THAT PRESCRIBE REQUIREMENTS NOT CONTAINED IN CHAPTER 17 OF 
THE IBC OR IN STANDARDS REFERENCED BY THE IBC.
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SEE THE GEOTECHNICAL REPORT FOR ALL DRIVEN PILE REQUIREMENTS.
PILE LOAD TESTS SHALL BE PERFORMED PER THE PROJECT SPECIFICATIONS AND ASTM 
D114.3.
DEVIATIONS IN PILE LOCATIONS OR ELEVATIONS SHALL BE REPORTED IMMEDIATELY TO 
THE STRUCTURAL ENGINEER.  ALL REDESIGN COSTS DUE TO PILE LOCATION SHALL BE AT 
THE CONTRACTOR'S EXPENSE.
DRIVEN PILES SHALL BE PROVIDED AS FULL LENGTH.
DRIVEN PILES SHALL BE INSTALLED TO WITHIN THE FOLLOWING TOLERANCES:
PLUMB WITHIN 2%
PILE CENTERLINE WITHIN 4"
BATTER ANGLE WITHIN 4%
PILE TIP ELEVATIONS INDICATED ON THE DRAWINGS ARE APPROXIMATE AND SHALL BE 
USED FOR BIDDING PURPOSES ONLY.  ACTUAL PILE LENGTHS WILL BE DETERMINED IN 
THE FIELD FROM THE ACTUAL LENGTH BASED ON DRIVING CRITERIA.  THE GEOTECHNICAL 
ENGINEER AND TESTING AND INSPECTION AGENCY SHALL DETERMINE THE FINAL 
LENGTHS REQUIRED TO PROVIDE THE REQUIRED PILE LOAD CAPACITIES BASED ON THE 
CONDITIONS ENCOUNTERED DURING DRIVING.
PILES SHALL BE DESIGNED TO PROVIDE THE REQUIRED LOAD CAPACITIES SHOWN ON 
PLANS WITH A 1" MAXIMUM VERTICAL SETTLEMENT AT ANY PILE AND A 1/2" MAXIMUM 
VERTICAL DIFFERENTIAL SETTLEMENT AT ANY PILE AND A 1/2" MAXIMUM VERTICAL 
DIFFERTIAL SETTLEMENT BETWEEN ANY TWO ADJACENT PILES UON.
THE TESTING AND INSPECTION AGENCY AND INSTALLING CONTRACTOR SHALL KEEP A 
RECORD OR LOG OF EACH PILE AS INSTALLED SHOWING LOCATION, NUMBER OF BLOWS 
PER FOOT IN THE LAST 5 FEET OF PENETRATION, NUMBER OF BLOWS PER INCH FOR THE 
FINAL 6" OF PENETRATION, SPLICES, AND ANY OTHER PERTINENT INFORMATION.
PILE SHALL BE PRE-AUGURED WHEN SPECIFIED OR RECOMMENDED BY THE 
GEOTECHNICAL ENGINEER TO REDUCE VIBRATIONS WHILE DRIVING.  PILES SHALL BE 
DRIVEN TO COMPLETION IMMEDIATELY AFTER PRE-AUGER.
THE ARCHITECT SHALL BE NOTIFIED IMMEDIATELY IF OBSTRUCTIONS ARE ENCOUNTERED 
WHILE DRILLING PILES.
PILE CONTRACTOR SHALL SUBMIT CALCULATIONS FOR DESIGN OF PILES.  THOSE 
CALCULATIONS SHALL BE SIGNED AND SEALED BY AN ENGINEER LICENSED IN THE 
PROJECT'S JURISDICTION.
PILE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR REVIEW SHOWING DIMENSIONED 
PILE LAYOUT PLAN AND INSTALLATION SEQUENCE, PILE SPLICE DETAILS, AND DRIVING 
POINTS.
PRECAST CONTRACTOR SHALL ENGAGE AN ENGINEER LICENSED IN THE PROJECT'S 
JURISDICTION TO DESIGN THE CONNECTIONS AND MEMBERS AND SUBMIT SIGNED AND 
SEALED DRAWINGS AND STRUCTURAL CALCULATIONS PRIOR TO FABRICATION.  THE 
CERTIFICATION OF DOCUMENTS BY THE PRECAST CONTRACTOR IMPLIES ACCEPTANCE 
OF DESIGN RESPONSIBILITY.
CONCRETE MIX DESIGN IS REQUIRED TO MEET FDOT SPECIFICATION SECTION 346 FOR 
CLASS III CONCRETE IN AN EXTREMELY AGGRESSIVE ENVIRONMENT.
CONCRETE USED FOR MANUFACTURE OF PRECAST ELEMENTS SHALL HAVE A MINIMUM 
STRENGTH OF 5000 PSI.  THE MINIMUM STRENGTH OF CONCRETE AT TRANSFER SHALL BE 
3500 PSI.
ALL PRECAST CONCRETE UNITS SHALL HAVE REACHED THEIR DESIGN STRENGTH PRIOR 
TO SHIPMENT TO SITE.
CONTRACTOR SHALL PROVIDE ALL NECESSARY INSERTS, ADDITIONAL REINFORCING, 
BRACING AND LIFTING EQUIPMENT AS REQUIRED TO LIFT AND HANDLE MEMBERS SAFELY 
AND WITHOUT CRACKING OR DAMAGE.
DRIVEN PILES SHALL HAVE MINIMUM NET ALLOWABLE SERVICE LOAD CAPACITY OF 185 K. 
THE ESTIMATED MAXIMUM COMPRESSIVE LOAD CAPACITY OF AN 18"x18" PRECAST PILE IS 
174 K. THE REQUIRED CAPACITY (185 K) MUST BE VERIFIED THROUGH TESTING.
CONTRACTOR SHALL FABRICATE AND INSTALL 3 TEST PILES PRIOR TO FABRICATING THE 
BALANCE OF THE PILES.  ONCE WRITTEN VERIFICATION OF THE TESTED STRENGTH OF 
THE TEST PILES HAS BEEN SUBMITTED AND REVIEWED BY IMEG, THE BALANCE OF THE 
PILES MAY BE FABRICATED AND INSTALLED.

                                               
MINIMUM PERMITTED CENTER TO CENTER
SPACING 12'-0"
MINIMUM 18"x18"
SKIN FRICTION AND END BEARING PER GEOTECHNICAL REPORT

DRIVEN PRECAST  PILES
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USE VIBRATOR TYPE EQUIPMENT TO INSTALL THE SHEET PILING.
VERTICAL ALIGNMENT - INSTALL NOT MORE THAN 2 DEGREES OUT OF VERTICAL.
HORIZONTAL ALIGNMENT - MAY NOT VARY MORE THAN 2" FROM DESIGN.
ELEVATION - DRIVE SHEETS TO WITHIN 1/4" OF DESIGN ELEVATION.
USE CARE WHEN EXCAVATING THE BASIN - INSTALL PROTECTIVE MEASURES OR 
OTHERWISE CONDUCT EXCAVATION IN A WAY THAT DOES NOT DAMAGE THE SHEET PILES 
OF THEIR COATINGS.
USE SKYLINE STEEL'S A572 GR. 60 STEEL SHEET PILES, STYLE AS NOTED ON PLANS.  SHOP 
COAT BOTH SIDES WITH 16 MILS (TWO COATS, 8 MIL EACH, DFT) EPOXY COAL TAR TO A 
DEPTH OF 5 FEET BELOW THE GROUND LEVEL (MEASURED ON THE EXPOSED SIDE OF THE 
PILE).  HANDLE, STORE, AND INSTALL IN STRICT ACCORDANCE WITH THE 
MANUFACTURER'S INSTRUCTIONS.
CATHODIC PROTECTION TO BE DESIGNED AND INSTALLED BY THE CONTRACTOR (DESIGN-
BUILD).

SHEET PILES
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SACRIFICIAL ANODE CATHODIC PROTECTION (SACP)

1.1 SUMMARY
THIS SECTION COVERS THE DESIGN, SUPPLY, INSTALLATION, TESTING, AND COMMISSIONING OF A SACRIFICIAL 
ANODE CATHODIC PROTECTION (SACP) SYSTEM FOR THE CORROSION PROTECTION OF STEEL SHEET PILE 
BULKHEADS AND BREAKWATERS EXPOSED TO MARINE AND/OR BRACKISH ENVIRONMENTS.
THE SYSTEM SHALL BE DESIGNED TO MITIGATE CORROSION OF SUBMERGED AND BURIED STEEL AND TO PROVIDE 
AN EXPECTED SACRIFICIAL ANODE SERVICE LIFE OF NOT LESS THAN TWENTY (20) YEARS UNDER NORMAL 
OPERATING AND ENVIRONMENTAL CONDITIONS.

1.2 REFERENCES
DESIGN, MATERIALS, INSTALLATION, AND TESTING SHALL CONFORM TO THE LATEST EDITIONS OF THE FOLLOWING 
STANDARDS UNLESS OTHERWISE SPECIFIED:

NACE SP0169 – CONTROL OF EXTERNAL CORROSION ON UNDERGROUND OR SUBMERGED METALLIC PIPING 
SYSTEMS
NACE SP0193 – EXTERNAL CATHODIC PROTECTION OF ON-GRADE CARBON STEEL STORAGE TANK BOTTOMS 
(GUIDANCE PRINCIPLES)
ISO 15589-2 – CATHODIC PROTECTION OF PIPELINE TRANSPORTATION SYSTEMS – OFFSHORE PIPELINES
ASTM B418 – CAST AND WROUGHT GALVANIC ZINC ANODES
ASTM B843 – ZINC ALLOY ANODES FOR CATHODIC PROTECTION
ASTM G97 – LABORATORY EVALUATION OF MAGNESIUM SACRIFICIAL ANODE PERFORMANCE
EN 12496 – GALVANIC ANODES FOR CATHODIC PROTECTION IN SEAWATER AND SEDIMENT

1.3 SYSTEM DESCRIPTION
THE CATHODIC PROTECTION SYSTEM SHALL CONSIST OF GALVANIC (SACRIFICIAL) ANODES, ELECTRICAL 
CONNECTIONS, ATTACHMENT HARDWARE, PERMANENT REFERENCE ELECTRODES, AND TEST POINTS DESIGNED TO 
CATHODICALLY PROTECT:

SUBMERGED AND BURIED STEEL SHEET PILE BULKHEADS
STEEL COMPONENTS OF THE BREAKWATER WITHIN SUBMERGED, TIDAL, AND BURIED ZONES

THE SYSTEM SHALL BE PASSIVE AND SHALL NOT REQUIRE AN EXTERNAL POWER SOURCE.

1.4 SUBMITTALS
SUBMIT THE FOLLOWING FOR REVIEW AND APPROVAL:

CATHODIC PROTECTION DESIGN CALCULATIONS INCLUDING:
STEEL SURFACE AREAS BY EXPOSURE ZONE
DESIGN CURRENT DENSITIES (INITIAL AND MAINTENANCE)
SELECTED ANODE MATERIALS AND ELECTROCHEMICAL PROPERTIES
ANODE QUANTITY, SIZE, SPACING, AND DISTRIBUTION
ANODE CONSUMPTION RATES AND UTILIZATION FACTORS
DEMONSTRATION OF A MINIMUM 20-YEAR ANODE SERVICE LIFE

LAYOUT DRAWINGS SHOWING:
SACRIFICIAL ANODE LOCATIONS
ELECTRICAL CONNECTIONS
REFERENCE ELECTRODE AND TEST POINT LOCATIONS

DETAILS OF REFERENCE ELECTRODES AND TEST STATIONS
ANODE MATERIAL CERTIFICATIONS AND MILL TEST REPORTS
QUALIFICATIONS AND CERTIFICATIONS OF THE DESIGN ENGINEER

1.5 QUALITY ASSURANCE
1.5.1 DESIGN ENGINEER QUALIFICATIONS
CATHODIC PROTECTION DESIGN SHALL BE PERFORMED UNDER THE RESPONSIBLE CHARGE OF A QUALIFIED 
ENGINEER MEETING THE FOLLOWING REQUIREMENTS:

MINIMUM FIVE (5) YEARS OF EXPERIENCE DESIGNING CATHODIC PROTECTION SYSTEMS
DOCUMENTED EXPERIENCE WITH MARINE SACP SYSTEMS FOR SHEET PILE BULKHEADS, BREAKWATERS, OR 
SIMILAR STRUCTURES
CURRENT CERTIFICATION SUCH AS:
NACE CP4 (CATHODIC PROTECTION SPECIALIST), OR
NACE CP3 (CATHODIC PROTECTION TECHNOLOGIST), OR
EQUIVALENT INTERNATIONALLY RECOGNIZED CERTIFICATION

1.5.2 INSTALLER QUALIFICATIONS
THE CATHODIC PROTECTION INSTALLER SHALL MEET THE FOLLOWING REQUIREMENTS:

MINIMUM FIVE (5) YEARS OF EXPERIENCE INSTALLING SACP SYSTEMS
DEMONSTRATED EXPERIENCE ON MARINE OR WATERFRONT STRUCTURES
INSTALLATION PERSONNEL SHALL HOLD ONE OR MORE OF THE FOLLOWING CERTIFICATIONS:
NACE CP1 OR CP2
EQUIVALENT RECOGNIZED CATHODIC PROTECTION CERTIFICATION

2.1 ANODE MATERIALS
ANODES SHALL BE SELECTED BASED ON ELECTROLYTE CONDITIONS AND SHALL CONSIST OF:

ZINC ALLOY ANODES FOR MARINE OR BRACKISH WATER
ALUMINUM ALLOY ANODES FOR SEAWATER
MAGNESIUM ALLOY ANODES FOR HIGH-RESISTIVITY SOILS (IF APPLICABLE)

ALL ANODES SHALL COMPLY WITH APPLICABLE ASTM AND EN STANDARDS.

2.2 ANODE DESIGN REQUIREMENTS
ANODES SHALL BE SIZED AND DISTRIBUTED TO:

PROVIDE UNIFORM CURRENT DISTRIBUTION
PROTECT ALL SUBMERGED AND BURIED STEEL SURFACES
ACHIEVE A MINIMUM 20-YEAR SERVICE LIFE

DESIGN SHALL CONSIDER:
ELECTROCHEMICAL CAPACITY
UTILIZATION FACTOR
ENVIRONMENTAL CONDITIONS (SALINITY, TEMPERATURE, RESISTIVITY)

WHERE DISCREPANCIES EXIST, CALCULATED REQUIREMENTS SHALL GOVERN, EXCEPT WHERE MINIMUM 
REQUIREMENTS IN SECTION 2.3 APPLY.

2.3 MINIMUM ANODE QUANTITY AND SPACING REQUIREMENTS (20-YEAR SYSTEM)
THE FOLLOWING MINIMUM REQUIREMENTS SHALL APPLY REGARDLESS OF CALCULATED CURRENT DEMAND.

2.3.1 DESIGN BASIS (UNLESS OTHERWISE JUSTIFIED)
UNCOATED OR POORLY COATED STEEL
SEAWATER OR BRACKISH WATER
INITIAL CURRENT DENSITY: 20–30 mA/m²
MAINTENANCE CURRENT DENSITY: 5–10 mA/m²
UTILIZATION FACTOR:

ZINC: 85%
ALUMINUM: 90%

2.3.2 MINIMUM QUANTITY
NOT LESS THAN ONE (1) ANODE PER 10 LINEAR FEET (3 M) OF BULKHEAD OR BREAKWATER
CORNERS, TRANSITIONS, AND TERMINATIONS: PROVIDE ONE ADDITIONAL ANODE MINIMUM
FOR COMPLEX OR WIDE STRUCTURES: NOT LESS THAN 1 ANODE PER 100 FT² (9 M²) OF SUBMERGED STEEL

2.3.3 MINIMUM ANODE SIZE
ZINC ANODES: 50 LB (23 KG) MINIMUM NET WEIGHT
ALUMINUM ANODES: 35 LB (16 KG) MINIMUM NET WEIGHT

SMALLER ANODES ARE PERMITTED ONLY IF SPACING IS REDUCED AND 20-YEAR LIFE IS DEMONSTRATED BY 
CALCULATION.
2.3.4 SPACING

MAXIMUM HORIZONTAL SPACING:
SHEET PILE BULKHEADS: 10 FT (3 M)
BREAKWATER ELEMENTS: 15 FT (4.5 M)

VERTICAL DISTRIBUTION:
ONE ROW WITHIN 3 FT (1 M) OF MEAN LOW WATER
ADDITIONAL ROW NEAR THE BOTTOM FOR STRUCTURES EXCEEDING 15 FT (4.5 M) IN DEPTH

2.3.5 REDUNDANCY
PROVIDE A 10–20% ANODE MASS REDUNDANCY ABOVE CALCULATED MINIMUM REQUIREMENTS
FAILURE OR LOSS OF A SINGLE ANODE SHALL NOT COMPROMISE ADJACENT PROTECTION ZONES

2.4 REFERENCE ELECTRODES
PROVIDE PERMANENT REFERENCE ELECTRODES FOR MONITORING SYSTEM PERFORMANCE
TYPE:

Ag/AgCl FOR SEAWATER
Cu/CuSO₄ FOR SOIL OR FRESHWATER

INSTALL AT REPRESENTATIVE LOCATIONS, INCLUDING:
MID-LENGTH OF BULKHEADS
AREAS OF HIGHEST CURRENT DEMAND
BREAKWATER ELEMENTS

REFERENCE ELECTRODES SHALL BE ELECTRICALLY ISOLATED EXCEPT AT TEST POINTS.

2.5 TEST POINTS AND TEST STATIONS
PROVIDE TEST POINTS FOR:

STRUCTURE-TO-ELECTROLYTE POTENTIAL MEASUREMENTS
CONTINUITY TESTING
TEST STATIONS SHALL INCLUDE:
TERMINATIONS FOR REFERENCE ELECTRODES
LEADS FROM PROTECTED STEEL
CORROSION-RESISTANT, MARINE-RATED ENCLOSURES

TEST POINTS SHALL BE LABELED AND SHOWN ON DRAWINGS.

2.6 CONNECTION HARDWARE
ELECTRICAL CONNECTIONS SHALL BE LOW-RESISTANCE AND CORROSION-RESISTANT
WELDING MATERIALS AND PROCEDURES SHALL BE COMPATIBLE WITH THE SUBSTRATE
MECHANICAL CONNECTIONS SHALL MAINTAIN ELECTRICAL CONTINUITY.

3.1 PRE-INSTALLATION
VERIFY ELECTRICAL CONTINUITY OF SHEET PILES AND BREAKWATER COMPONENTS
CONFIRM LOCATIONS OF ANODES, REFERENCE ELECTRODES, AND TEST STATIONS
COORDINATE WORK WITH MARINE CONSTRUCTION ACTIVITIES

3.2 INSTALLATION
INSTALL ANODES, REFERENCE ELECTRODES, AND TEST POINTS PER APPROVED DRAWINGS
ATTACH ANODES BY WELDING OR APPROVED MECHANICAL MEANS
PROTECT CABLES AND CONNECTIONS FROM MECHANICAL DAMAGE AND CORROSION

3.3 FIELD QUALITY CONTROL
PERFORM CONTINUITY TESTING
VERIFY ELECTRICAL CONNECTIONS OF ALL ANODES AND REFERENCE ELECTRODES
MEASURE AND RECORD INITIAL STRUCTURE-TO-ELECTROLYTE POTENTIALS
CONFIRM COMPLIANCE WITH APPLICABLE CATHODIC PROTECTION CRITERIA

3.4 COMMISSIONING
PROVIDE BASELINE MONITORING DATA
SUBMIT AS-BUILT DRAWINGS SHOWING ALL SYSTEM COMPONENTS
SUBMIT A COMMISSIONING REPORT CONFIRMING SYSTEM PERFORMANCE

4.1 WARRANTY
PROVIDE A ONE (1) YEAR WARRANTY AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP.

4.2 MONITORING
SYSTEM SHALL BE CAPABLE OF LONG-TERM MONITORING USING INSTALLED REFERENCE ELECTRODES AND 
TEST POINTS.
ANODES SHALL PROVIDE EFFECTIVE PROTECTION FOR A MINIMUM OF 20 YEARS UNDER DESIGN 
CONDITIONS.
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IMPRESSED CURRENT CATHODIC PROTECTION (ICCP)

1.1 INTRODUCTION
THIS SECTION DEFINES THE REQUIREMENTS FOR THE DESIGN, SUPPLY, 
INSTALLATION, TESTING, AND COMMISSIONING OF AN IMPRESSED CURRENT 
CATHODIC PROTECTION (ICCP) SYSTEM FOR A WATERFRONT STEEL STRUCTURE. 
THE SYSTEM IS DESIGNED TO PREVENT CORROSION OF STEEL SHEET PILING AND 
OTHER SUBMERGED METAL COMPONENTS IN A MARINE ENVIRONMENT. THE 
SYSTEM SHALL BE COORDINATED WITH THE PROTECTIVE COATING SYSTEM TO 
PROVIDE COMPREHENSIVE CORROSION PROTECTION.

1.2 SCOPE OF WORK
THE CONTRACTOR SHALL PROVIDE A FULLY DESIGNED AND INSTALLED ICCP 
SYSTEM THAT INCLUDES THE FOLLOWING:

DESIGN AND ANALYSIS OF THE ICCP SYSTEM, INCLUDING DETAILED 
SPECIFICATIONS.
SELECTION AND SUPPLY OF THE ANODE SYSTEMS, POWER SUPPLIES, 
AND MONITORING/CONTROL EQUIPMENT.
COORDINATION OF THE CATHODIC PROTECTION SYSTEM WITH THE 
PROTECTIVE COATING SYSTEM, ENSURING COMPATIBILITY AND 
EFFECTIVE OPERATION OF BOTH SYSTEMS.
INSTALLATION OF ANODES, REFERENCE ELECTRODES, RECTIFIERS, AND 
RELATED COMPONENTS.
TESTING AND COMMISSIONING OF THE ICCP SYSTEM AND COATING 
SYSTEM TO ENSURE PROPER FUNCTIONALITY.
PROVISION OF PERFORMANCE MONITORING DEVICES AND SYSTEMS FOR 
ONGOING MAINTENANCE.

1.3 DESIGN REQUIREMENTS
SYSTEM OVERVIEW - THE ICCP SYSTEM SHALL PROVIDE CONTINUOUS 
PROTECTION FOR THE STEEL STRUCTURE’S SUBMERGED AND TIDAL-
ZONE COMPONENTS, USING A CAREFULLY DESIGNED POWER SUPPLY, 
ANODE SYSTEM, AND ASSOCIATED EQUIPMENT. THE SYSTEM WILL 
ENSURE THAT STEEL COMPONENTS (SHEET PILES, TIE RODS, AND 
SUBMERGED STRUCTURAL ELEMENTS) ARE PROTECTED FROM 
CORROSION WHILE ALLOWING FOR THE PROTECTIVE COATING TO 
PERFORM OPTIMALLY ABOVE THE TIDAL ZONE.
ANODE SELECTION - THE ANODES USED IN THE ICCP SYSTEM SHALL BE 
SUITABLE FOR LONG-TERM EXPOSURE TO THE MARINE ENVIRONMENT. 
THE CONTRACTOR SHALL CHOOSE MIXED METAL OXIDE (MMO) ANODES 
OR TITANIUM-BASED MMO ANODES, ENSURING THAT THE SYSTEM 
PROVIDES A UNIFORM CURRENT DISTRIBUTION WITHOUT INTERFERENCE 
WITH THE COATING SYSTEM.
POWER SUPPLY AND RECTIFIERS - THE POWER SUPPLY SHALL PROVIDE A 
STABLE, ADJUSTABLE DC VOLTAGE. RECTIFIERS MUST BE SIZED TO 
DELIVER SUFFICIENT CURRENT, WITH AT LEAST A 20% CAPACITY MARGIN. 
THE SYSTEM SHALL INCLUDE OVERCURRENT PROTECTION, FAULT 
MONITORING, AND LOW-VOLTAGE CUT-OFF MECHANISMS.
DESIGN CURRENT DENSITY  - THE ICCP SYSTEM SHALL ACHIEVE A 
MINIMUM CURRENT DENSITY OF 10 mA/m² FOR THE PROTECTED STEEL 
SURFACES. THE CURRENT DISTRIBUTION WILL BE CALCULATED BASED ON 
STRUCTURAL SIZE, WATER RESISTIVITY, AND CORROSION RATES, 
ADJUSTING FOR ANY ENVIRONMENTAL CONDITIONS SPECIFIC TO THE 
PROJECT SITE.
COATING AND CATHODIC PROTECTION COORDINATION:

THE COATING SYSTEM MUST BE COMPATIBLE WITH THE ICCP SYSTEM. 
THE COATING SHALL PROVIDE CORROSION PROTECTION ABOVE THE 
TIDAL ZONE WHILE ENSURING CURRENT FLOW TO THE SUBMERGED 
STEEL ELEMENTS WHERE THE ICCP SYSTEM OPERATES.
THE COATING SHALL HAVE HIGH DIELECTRIC STRENGTH, ENSURING 
THAT IT DOES NOT IMPEDE THE CATHODIC PROTECTION CURRENT.
AREAS OF STEEL BELOW THE TIDAL ZONE WILL HAVE MINIMAL OR 
SPECIAL COATINGS THAT ALLOW CURRENT FLOW WHILE STILL 
PROVIDING LOCALIZED PROTECTION.

MONITORING AND CONTROL  - THE ICCP SYSTEM WILL INCLUDE 
CONTINUOUS MONITORING DEVICES TO ENSURE PROPER SYSTEM 
OPERATION, INCLUDING:

REFERENCE ELECTRODES FOR POTENTIAL MEASUREMENTS.
CONTROL UNITS TO ADJUST CURRENT FLOW AND MONITOR SYSTEM 
PERFORMANCE.
ALARM SYSTEMS FOR SYSTEM MALFUNCTIONS OR 
UNDERPERFORMANCE.

REFERENCE ELECTRODES  - REFERENCE ELECTRODES SHALL BE 
INSTALLED AT STRATEGIC LOCATIONS TO MEASURE THE STEEL 
POTENTIAL. THESE ELECTRODES WILL BE USED FOR CALIBRATION, 
ONGOING MONITORING, AND VERIFICATION OF CATHODIC PROTECTION 
EFFECTIVENESS.
ELECTRICAL ISOLATION - ELECTRICAL ISOLATION FROM ADJACENT 
METALLIC STRUCTURES (E.G., PIERS, DOCKS) SHALL BE PROVIDED TO 
PREVENT UNWANTED GALVANIC CURRENTS. ISOLATION TECHNIQUES 
(INSULATORS, ISOLATING JOINTS) SHALL BE INCLUDED WHERE REQUIRED.
COATING SYSTEM INTERACTION

THE COATING SYSTEM SHALL NOT INTERFERE WITH THE CURRENT 
DISTRIBUTION OF THE ICCP SYSTEM. THE TWO SYSTEMS MUST BE 
COORDINATED SUCH THAT THE COATING PROTECTS ABOVE-WATER 
PORTIONS, WHILE THE ICCP SYSTEM PROTECTS THE SUBMERGED 
PORTIONS OF THE STRUCTURE.
WHERE ANODES ARE PLACED NEAR COATED SURFACES, THE 
COATING SHOULD NOT BE DAMAGED OR DEGRADED BY THE ICCP 
SYSTEM.

TESTING AND CALIBRATION - THE SYSTEM SHALL BE CALIBRATED 
THROUGH FIELD TESTS, ENSURING UNIFORM CURRENT DISTRIBUTION 
AND ADEQUATE CATHODIC PROTECTION. POTENTIAL MEASUREMENTS 
AND ANODE PERFORMANCE SHALL BE EVALUATED TO CONFIRM THE ICCP 
SYSTEM’S PROPER OPERATION.

2.1 MATERIALS AND EQUIPMENT
ANODE MATERIALS

MIXED METAL OXIDE (MMO) ANODES ON TITANIUM SUBSTRATES.
HIGH-PERFORMANCE CONDUCTIVE BACKFILL FOR ANODES.

POWER SUPPLY EQUIPMENT
RECTIFIERS WITH AT LEAST A 20% CAPACITY MARGIN.
PROTECTIVE ENCLOSURES FOR ALL ELECTRICAL COMPONENTS.

REFERENCE ELECTRODES
SILVER/SILVER CHLORIDE (Ag/AgCl) OR COPPER/COPPER SULFATE 
(Cu/CuSO₄) REFERENCE ELECTRODES.

CABLES AND CONNECTORS
MARINE-GRADE, CORROSION-RESISTANT CABLES AND CONNECTORS.

3.1 INSTALLATION REQUIREMENTS
COATING AND ICCP INSTALLATION

THE COATING SYSTEM SHALL BE APPLIED TO ALL ABOVE-WATER 
PORTIONS OF THE STEEL STRUCTURE BEFORE THE INSTALLATION OF 
THE ICCP SYSTEM.
ANODE INSTALLATION MUST ENSURE NO DAMAGE TO THE 
PROTECTIVE COATING. ANODES SHOULD BE PLACED IN POSITIONS 
THAT MAXIMIZE THE PROTECTION OF SUBMERGED COMPONENTS.

ELECTRICAL CONNECTIONS AND SYSTEM INTEGRATION
ELECTRICAL CONNECTIONS TO THE STEEL STRUCTURE SHOULD BE 
MADE WITH CORROSION-RESISTANT MATERIALS.
ALL ELECTRICAL CONNECTIONS MUST ENSURE PROPER CURRENT 
FLOW TO THE STEEL WITHOUT COMPROMISING THE PROTECTIVE 
COATING.

3.2 HANDOVER DOCUMENTATION
AS-BUILT DRAWINGS AND FINAL REPORTS.
OPERATING AND MAINTENANCE MANUALS FOR BOTH THE CATHODIC 
PROTECTION SYSTEM AND COATING SYSTEM.
WARRANTY DOCUMENTATION FOR ALL SYSTEMS INSTALLED.

3.3 MAINTENANCE AND MONITORING
THE CONTRACTOR SHALL PROVIDE A MAINTENANCE PLAN FOR BOTH SYSTEMS, 
INCLUDING PERIODIC INSPECTIONS AND MONITORING OF THE ICCP SYSTEM’S 
EFFECTIVENESS AND COATING CONDITION. SYSTEM PERFORMANCE SHOULD BE 
REVIEWED REGULARLY TO ENSURE THAT BOTH SYSTEMS ARE OPERATING AS 
DESIGNED.

3.4 MINIMUM EXPERIENCE QUALIFICATIONS
DESIGNER QUALIFICATIONS

PROFESSIONAL QUALIFICATIONS: THE DESIGNER SHALL BE A 
LICENSED PROFESSIONAL ENGINEER (PE) WITH EXPERTISE IN 
CORROSION ENGINEERING OR A RELATED FIELD. THE DESIGNER 
SHOULD ALSO HOLD CERTIFICATION AS A CATHODIC PROTECTION 
SPECIALIST (CPS) FROM A RECOGNIZED BODY (E.G., NACE).
MINIMUM EXPERIENCE:

A MINIMUM OF 5 YEARS IN DESIGNING CATHODIC PROTECTION 
SYSTEMS FOR MARINE OR WATERFRONT STRUCTURES.
PROVEN EXPERIENCE IN COORDINATING ICCP SYSTEMS WITH 
PROTECTIVE COATING SYSTEMS.
SUCCESSFUL COMPLETION OF AT LEAST THREE PROJECTS 
SIMILAR TO THIS ONE.

INSTALLER QUALIFICATIONS
PROFESSIONAL QUALIFICATIONS: THE INSTALLER SHALL BE NACE-
CERTIFIED AS A CORROSION TECHNOLOGIST (C-TECH) OR 
EQUIVALENT IN CATHODIC PROTECTION INSTALLATION.
MINIMUM EXPERIENCE:

3 YEARS OF HANDS-ON EXPERIENCE IN ICCP SYSTEM 
INSTALLATION FOR MARINE STRUCTURES.
SUCCESSFUL INSTALLATION OF ICCP SYSTEMS ON AT LEAST TWO 
SIMILAR PROJECTS.
INSTALLATION PORTFOLIO: THE INSTALLER MUST PROVIDE 
REFERENCES FROM PREVIOUS PROJECTS, CONFIRMING THE 
QUALITY AND COMPLIANCE OF THE WORK.

PROJECT MANAGEMENT
THE PROJECT SHALL BE OVERSEEN BY A QUALIFIED PROJECT 
MANAGER WITH AT LEAST 5 YEARS OF EXPERIENCE MANAGING ICCP 
INSTALLATION PROJECTS FOR MARINE ENVIRONMENTS.

4.1 ENVIRONMENTAL CONSIDERATIONS
THE ICCP SYSTEM AND ASSOCIATED EQUIPMENT MUST BE DESIGNED TO AVOID 
ANY NEGATIVE IMPACT ON THE ENVIRONMENT. THE SYSTEM COMPONENTS MUST 
BE NON-TOXIC AND NON-POLLUTING, AND ALL INSTALLATION PROCESSES 
SHOULD COMPLY WITH MARINE ENVIRONMENTAL PROTECTION REGULATIONS.

CATHODIC PROTECTION SYSTEM DELEGATED DESIGN
THE FOLLOWING SECTION DESCRIBES THE DESIGN REQUIREMENTS FOR THE CATHODIC PROTECTION SYSTEM OF THE WATERFRONT STEEL STRUCTURE INCLUDING 
THE BULKHEAD AND BREAKWATER. CONTRACT SHALL PROVIDE A SYSTEM THAT FULLY PROTECTS ALL STEEL MEMBERS FOR A MINIMUM 20-YEAR SERVICE LIFE. 
PROTECTION SHALL BE PROVIDED USING A SACRIFICIAL ANODE CATHODIC PROTECTION SYSTEM TO THE GREATEST EXTENT POSSIBLE.

STRUCTURAL ABBREVIATION KEY
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CONCRETE

PILE - TYP

ADDED REINFORCING AT 
TOP MOST AND BOTTOM 
MOST OF SLAB - (1) #9 
CENTERED AT PRECAST 
PILES (5 LOCATIONS) 

ADDED REINFORCING AT 
TOP AND BOTTOM - (2) #9 
AT 8" OC, CENTERED AT 
PRECAST PILES - TYPICAL 
(9 TOTAL) 

(4) #4 STIRRUPS AT 8" OC 
ON EACH SIDE OF 
PRECAST PILES - TYP

PROVIDE "T" CONNECTOR AT 
CORNER FOR FUTURE EXPANSION
BY SHEET PILE MFR

PROVIDE "T" CONNECTOR AT 
CORNER FOR FUTURE EXPANSION
BY SHEET PILE MFR

FUTURE EXPANSION OF SHEET PILE

FUTURE EXPANSION OF SHEET PILE

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

CRANE PAD PLAN NOTES:

SEE CIVIL DRAWINGS FOR CRANE PAD 
LOCATION.
T.O.S. INDICATES TOP OF CONCRETE SLAB 
ELEVATION (UON).  VERIFY ELEVATIONS WITH 
CIVIL DRAWINGS.
PRIOR TO INSTALLING SHEET PILES, REMOVE 
RIP RAP PLUS 4' MIN. OF SOIL FROM WITHIN 
CRANE PAD PERIMETER PLUS 10'-0" MIN. ON 3 
SIDES.
SHEET PILES TO BE NZ 28 (17.3" HEIGHT) AS 
MANUFACTURED BY NUCOR SKYLINE OR 
APPROVED EQUAL. 
DRIVE SHEET PILES 20'-0" MIN. INTO SOFT TO 
FIRM CLAY.  
FOR BIDDING PURPOSES ASSUME SHEET PILE 
LENGTH = 55'-0".  CONTRACTOR TO PROVIDE 
ADD AND DEDUCT UNIT PRICES (COST PER 
SINGLE FOOT) FOR FINAL INSTALLED LENGTHS.
FINAL SHEET PILE EMBEDMENT LENGTHS TO 
BE DETERMINED ON-SITE BY THE 
GEOTECHNICAL ENGINEER.
CONTRACTOR TO DESIGN AND INSTALL 
(DESIGN-BUILD) A CATHODIC CORROSION 
PROTECTION SYSTEM (CCPS) FOR SHEET 
PILES. SHOP DRAWINGS AND CALCULATIONS, 
SEALED BY A FLORIDA LICENSED ENGINEER, 
ARE TO BE SUBMITTED FOR APPROVAL. SEE 
GENERAL NOTES ON S000.
PRECAST/PRESTRESSED CONCRETE PILES 
(DRIVEN PILES) ARE TO BE 18" SQUARE AND 
ARE TO BE DESIGNED BY THE PRECAST 
SUPPLIER FOR AN ALLOWABLE LOAD OF 185 K 
MINIMUM (93.5 TONS). ASSUME A PRECAST 
CONCRETE PILE  BEARING TIP ELEVATION OF 
60 FT TO BE CONFIRMED DURING PILE 
TESTING.
PRECAST PILES ARE TO BE LOAD TESTED PER 
THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATIONS (3 PILES MINIMUM).
CASTING OF PRODUCTION PILES (NON-LOAD 
TESTED PILES) IS NOT TO PROCEED UNTIL 
LOAD TESTS REPORTS ARE REVIEWED AND A 
WRITTEN REPORT IS SUBMITTED TO AND 
REVIEWED BY THE STRUCTURAL ENGINEER.
AFTER INSTALLATION OF DRIVEN PILES AND 
SHEET PILES, BACKFILL TO UNDERSIDE OF 
CRANE SLAB WIITH  #57 STONE, #67 STONE OR 
RECYCLED CONCRETE MEETING FDOT 
STANDARD SPECIFICATION 901.
ONCE CRANE CONCRETE PAD REACHES 
DESIGN STRENGTH, UNWANTED SEDIMENT 
AND DEBRIS MAY BE DREDGED.  
ALL REBAR TO BE EPOXY COATED. PROVIDE 
COAL TAR EPOXY COATING FOR ALL SHEET 
PILES AND HP DRIVEN PILES. 
ANY BOTTOM MAT REBAR THAT IS 
INTERRUPTED BY THE CONCRETE PILE TO BE 
SHIFTED TO THE NEAREST EDGE OF THE 
CONCRETE PILE (BOTH SIDES) AND IS TO RUN 
CONTINUOUS.  PROVIDE ADDED #9 (SHOWN AS 
CIRCLES)  TO EXTEND BETWEEN PRECAST 
PILES AND LOCATED AT THE BOTTOM OF 
STIRRUPS AS SHOWN.  TYPICAL 
THROUGHOUT.
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REMOVABLE GUARDRAIL  
BY OTHERS - SEE CIVIL

2'-0"

RIP-RAP
BY OTHERS (NOT IMEG)

SOFT TO FIRM CLAY

1'
-6

"

1'-6"

20'-0"

SOFT TO FIRM CLAY

SEA BED

SHEET PILE - SEE PLAN 
NOTES ON SHEET S100

TROWEL SMOOTH CONSTRUCTION 
JOINT

BREAK IN SLOPE. 
(SLOPE NOT SHOWN)

CONCRETE SLAB BY 
OTHERS (NOT IMEG)

PER PLAN (SLOPE NOT SHOWN)

6"
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-0
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4'
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4'-0"

WATER ELEVATION
(VARIES WITH TIDE)
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LR
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"

1'-0" 2" COMPRESSIBLE 
MATERIAL

3" CLR

3"
 C

LR

1'
-0

"
3'
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CONTINUOUS GRADE BEAM WITH (4) #9 T&B AND 
#4 STIRRUPS AND STIRRUP CAPS AT 18"O.C.   
EXTEND INSIDE VERTICAL LEG OF STIRRUP TO 
TOP OF SLAB AS SHOWN.

18" THICK CONCRETE SLAB. 
SEE SHEET S200 FOR TOP 
AND BOTTOM REINFORCING

#7 x16x72 DOWELS 
(SLV) @12"

2 BARS TO ABUT PRECAST PILES AND 
TO ANCHOR STIRRUPS. NEXT 
ADJACENT BARS ARE TO RUN PAST PC 
PILES ON EACH SIDE AS SHOWN - 
TYPICAL ON ALL 4 SIDES AT ALL PC 
PILES.

4"
 C

LR
3"

 C
LR

4" CLR

PRECAST PILE - SEE PLAN 
NOTES ON SHEET S100

24" HOOK 
12" HOOK AT SLAB 
EDGE - TYP UNO

CONCRETE SLAB. SEE 
SHEET S200 FOR TOP AND 
BOTTOM REINFORCING

(2) #6 HORIZ EQUALLY SPACED 
ON 3 SIDES OF PAD

24" HOOK AT SLAB 
EDGE TYP ON 3 SIDES 
OF PAD

16" HOOK

STIRRUPS AT 8" OC ON EACH 
SIDE OF PILES - SEE PLANS

SEE PLAN NOTE 14

PRECAST PILE DOWEL, TYP

S201
1

TYP

CLEAN SAND OR 
APPROVED FILL, TYP

FILL AND GEOTEXTILE 
MEMBRANE, TYP - SEE CRANE 
PAD PLAN NOTE 11 ON S100

TY
P30
°
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2'-0"

RIP-RAP
BY OTHERS

SOFT TO FIRM CLAYSOFT TO FIRM CLAY

SEA BED

6"

SHEET PILE - SEE PLAN 
NOTES ON SHEET S100

CLEAN SAND OR 
APPROVED FILL

PRECAST PILE - 
SEE PLAN NOTES 
ON SHEET S100

REMOVABLE GUARDRAIL  
BY OTHERS - SEE CIVIL

WATER ELEVATION
(VARIES WITH TIDE)

4"
 C

LR
3"

 C
LR

2 BARS TO ABUT PRECAST PILES 
AND TO ANCHOR STIRRUPS. 
NEXT ADJACENT BARS ARE TO 
RUN PAST PC PILES ON EACH 
SIDE AS SHOWN - TYPICAL ON 
ALL 4 SIDES AT ALL PC PILES.

4" CLR

SHEET PILE - SEE PLAN 
NOTES ON SHEET S100

REMOVABLE 
GUARDRAIL  BY 
OTHERS - SEE 
CIVIL

(3) #6 HORIZ 
EQUALLY SPACED 
ON 3 SIDES OF PAD

24" HOOK AT 
SLAB EDGE TYP 
ON 3 SIDES OF 
PAD

#6 x 48" x 24" (LLV) 
AT 16" OC

(3) #6 HORIZ EQUALLY 
SPACED ON 3 SIDES 
OF PAD

24" HOOK AT 
SLAB EDGE TYP 
ON 3 SIDES OF 
PAD

STIRRUPS AT 8" OC ON EACH 
SIDE OF PILES - SEE PLANS
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#8 DOWEL IN 3"⌀ x 4'-0" DEEP 
CORRUGATED SLEEVE, GROUT SOLID w/ 

NON-SHRINK GROUT

PLAN

T.O. PILE

T.O. CRANE PAD

#8 DOWEL IN 
CORRUGATED SLEEVE

CENTERED IN PILE

3'
-6

"
2'

-3
"

PRECAST PILE & REINFORCING
BY PRECAST DESIGNER
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