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PREFACE 

 

Engineers and Contractors have been designing and constructing roadways, 
structures, and bridges throughout Florida for years. Quality was expected to be 
achieved partially through the monitoring of construction by the Department’s 
Inspection staff. In the mid 1990s, the Federal government adopted 23 CFR 
637B, which in general, requires that qualified personnel perform all sampling 
and testing on transportation projects. 

The Florida Department of Transportation, in its continuing efforts to ensure 
quality in both design and construction, developed a program for qualifying 
Inspectors, which is the Construction Training Qualification Program (CTQP). To 
achieve the Quality goals of the Department, it was determined that a Pile Driving 
Inspector’s Qualification course be developed to provide for qualification of 
personnel as Pile Driving Inspectors. It was felt that a course of instruction 
specifically developed for inspection of driven piles during construction would 
increase the overall quality of the installation. 

The course was developed originally developed in 1999 and has undergone 
some revisions since then, with the last revision done in July 2012. The present 
version of the class is based on the January 2015 FDOT specifications. 

 

 

 

_____________________________ 

Juan F. Castellanos, PE 
Florida Department of Transportation 
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I. INTRODUCTION 
 
The Pile Driving Inspector Qualification course is a stand-alone training course 
developed to provide a basis for state qualification of personnel as inspectors of Pile 
Driving construction on FDOT projects. The goal of this course is to provide Inspectors 
with the practical knowledge, accepted standard Industry practices and SSRBC 
Specifications for fulfilling the role of a Pile Driving Inspector. This course is designed to 
be the most benefit to Contractor, FDOT, and CEI personnel involved in performing 
inspection of driven pile construction operations. Presentation of the course is an 
interactive format, utilizing Adult Learning Techniques, so that the students are actively 
involved in the learning experience. 
 
II. COURSE ORGANIZATION 
 
Instructors using an Instructor’s Guide Workbook will present the course using various 
visual aids such as computer generated slides, videos, class exhibits, handouts, and 
other presentation aid tools. 
 
All students will be provided with a copy of the Student Workbook, which will serve as 
the primary course workbook and a laptop computer to use for the course. The 
workbook follows the course content in sequential Lesson order as presented by the 
Instructors. The lower half of the pages in the Student Workbook are used to present 
select reference material, comments, illustrations, etc. that relate to the subject slide 
content. Student exercises are designed to promote interaction in the classroom, and to 
illustrate or detail procedures or processes. The class exercises are contained within 
the workbook in the applicable lesson. The course is divided into 10 Lessons of 
instruction and information. The presentation sequence of the Lessons follows the 
Student Workbook. 
 
The course is typically designed to run from: 
 
Day 1 & 2 – 8:00 AM to 5:00 PM 
Day 3 – 8:00 AM to 12:00 PM  Review and Written Examination 
All students should be advised to bring or be supplied calculators that can perform basic 
math, in particular work with negative numbers (a +/- function), a built in “Pi” (   ) 
function, and square root functions. 
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Provider Required Course Exhibits/ Materials 
 
Providers/Instructors are to provide the following classroom materials and exhibits, in 
addition to class manuals, computers, printers, exams, etc. 
 
- Set of hammer cushions for classroom display (polymer, hammortex, aluminum, 
micarta, steel plate). 
- Plywood Pile cushion 
- Saximeter, with means to project a demonstration of its use. 
 
III. TARGET AUDIENCE 
 
The primary audience is Contractor, FDOT, and CEI personnel involved in performing 
Pile Driving inspection on FDOT projects. Experienced and inexperienced inspectors as 
well as, project management and construction managers in responsible charge of 
projects are encouraged to attend. To become a qualified pile driving inspector, the 
candidate must pass a written examination.  In addition, a minimum pile driving on-site 
experience is required, which includes a minimum of 15 driven piles with at least ten 
piles driven with open end Diesel hammers.  Please refer to the CTQM manual, chapter 
6. Prior to attend the class, FDOT employees must complete courses in Basic 
Construction Plan Reading, Basic Construction Math, FDOT On-Line Pile Driving 
Tutorial and Module B, Pile Program Tutorial, in addition to having high school algebra 
level math skills and any other requirements listed in the Construction Training 
Qualification Manual.  
 
IV. COURSE GOAL AND OBJECTIVES 
 
Course Goal 
 
The goal of this course is to provide potential Pile Inspectors with a basic knowledge 
and working understanding of the role, responsibilities and duties of a Pile Inspector. 
This course is based upon existing FDOT Standard Specifications and procedures, and 
applicable construction industry procedures and standards. 
 
Course Objectives 
 
 Explain the Inspector’s role, duties, and responsibilities. 
 Describe the Pile Driving System components. 
 Recognize key inspection elements of the Contract Documents. 
 Identify proper Communication and Coordination with the Engineer and Contractor. 
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 Identify the key elements of a Pile Installation Plan. 
 Recognize and identify Pile Driving system components and tools. 
 Verify tip elevations, cutoff elevations, pile penetration, and length driven for vertical 

and battered piles. 
 Perform inspection of pile driving operations and verify compliance to construction 

tolerances. 
 Understand the pile acceptance procedures based on Driving Criteria and the 

Specifications. 
 
 
V. RECCOMMENDATIONS TO STUDENTS 
 
Students are recommended to become familiar with the content of the manuals 
including lessons attachments and the appendices. In several chapters full scale 
attachments are included at the end of the lessons that allows student a better view of 
some slides. Lessons attachments are as follows: 
 

 Lesson 3 Construction Plan examples and a Pile Installation Plan example. 
 Lesson 4 Sample Inspector’s Tool checklist, Piles Payment Summary Tables, 

Exercise Forms 
 Lesson 5 Pile Inspector’s checklist and Typical SaximeterTM Quick Reference 

Card 
 Lesson 6 Pile Inspector’s checklist and Design Standard 20600 for pick points 

and support points 
 Lesson 7 Pile Inspector’s checklist 

 
Also there are important items in the Appendices such as the specifications, Pile 
Payment summary tables, Pile Inspector’s checklist and blank forms of the Pile 
Installation plan and the Pile Driving record with instructions.  Students will be able to 
refer to these specifications during the exam. 
 
Homework exercises are included in one presentation.  However the slides are divided 
internally into homework 1 and homework 2 to be assigned to the students by the 
instructors on days 1 and 2 respectively.  
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AGENDA 
PILE DRIVING INSPECTOR’S QUALIFICATION COURSE 

 
 

Agenda 
 

 
Reference 
Document 

 

 
 

Course Lesson 

 
 

Instructor Guide Summary 

Day 1 
 

8:00-8:30 
 

Student  
Manual 

 
1.  Welcome & Introduction 
a.  Presentation 
 

 
Introduction of Instructors, Students. 
Discuss course rules, restrooms, 
breaks, and agenda. Play Pile Video. 

 
8:30-9:30 

 
Student  
Manual 
Chapter 2 

 
2.  Equipment & Tools 
a.  Presentation 

 
Explain the different components of 
the pile driving system, equipment 
and tools. Review the various pile & 
hammer types, cushions and other 
tools. 

9:30-9:45 BREAK  
 
9:45-11:00 

 
Student 
Manual 
Chapter 2 
 

 
2.  Equipment & Tools  
 

(Continued) 

 

 
11:00-12:00 
(5-10 min. break, 
as needed.) 
 

 
Student  
Manual  
Chapter 3 

 
3.  Construction Documents 
a.  Presentation 
b.  Pile Drive Program 

 
Review sample Plan Set, pointing 
out and discussing significant items 
of importance to the Inspector. 
Review and explain the sample Pile 
Installation Plan and its’ 
requirements and significance. Begin 
use of Pile Drive Program on 
computer. 

12:00-1:00 LUNCH  
 
1:00-2:30 
(5-10 min. break, 
as needed.) 
 

 
Student  
Manual  
Chapter 3 

 
3.  Construction Documents 
 

(Continued) 
 

 

 
2:30-4:30 
(5-10 min. break, 
as needed.) 
 

 
Student  
Manual 
Chapter 4 

 
4.  Inspector’s Role 
a.  Presentation 

 
Review the Inspector’s role and 
responsibility. Explain the various 
items and documents that the 
Inspector must have in their “Tool 
Box” before going to the site. Review 
Pay Quantities and Inspector Math. 
 

 
4:30-5:00 

 
Test Pile 

 
5.  Test Pile Program 
a.  Presentation 
b.  Saximeter Demonstration 

 
Test Pile program. Perform 
Saximeter demonstration. 
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5:00-Class Dismissal - assign Homework Day 1 

 
AGENDA 

PILE DRIVING INSPECTOR’S QUALIFICATION COURSE 
 
 

Agenda 
 

 
Reference 
Document 

 

 
 

Course Lesson 

 
 

Instructor Guide Summary 

Day 2 
 

8:00-8:30 
 

Homework 
 
Homework Review 
 

 
Review Homework 

 
8:30-10:00 
 
10-15 min. Stretch 
Break (when 
convenient) 
 

 
Student  
Manual 
Chapter 5 

 
5.  Test Pile Program 
 

(Continued) 

 
Review the Test Pile program, 
Driving Criteria Letter and Authorized 
Pile Length Letter. 
 

 
10:30-12:00 
 
10-15 min. Stretch 
Break (when 
convenient) 
 

 
Student 
Manual 
Chapter 6 
 

 
6.  Contractor, Equipment &  

Piles Arrive On-site 
 

a.  Presentation 
b.  Checklist Handout 
 
7.  Begin Pile Driving 

 

 
Explain the various responsibilities 
and duties required of the Inspector 
when the Contractor and equipment 
arrive on-site. Introduce the Pile 
Driving Inspector’s Checklist. 

12:00-1:00 LUNCH  
 
1:00-3:00 
 
10-15 min. Stretch 
Break (when 
convenient) 
 

 
Student  
Manual  
Chapter 7 

 
7.  Begin Pile Driving 
 

(Continued) 
 

a.  Presentation 
b.  Pile Drive Program 
 

 
Explain the various responsibilities 
and duties required of the Inspector 
as pile driving begins. Discuss the 
various items to check and verify. 
Enter data in the Pile Drive Program. 

 
3:00-5:00 
 
10-15 min. Stretch 
Break (when 
convenient) 
 

 
Student  
Manual 
Chapter 8 

 
8.  Piles Bearing &  

Acceptance 
 

a.  Presentation 
b.  When to Stop exercises 

 
Explain the “When to Stop Driving” 
issues. Review the Acceptance 
Determination Chart. Conduct the 
class exercises on When to Stop. 
 

 
 

 
 

  
 

5:00-Class Dismissal - assign Homework Day 2 
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AGENDA 
PILE DRIVING INSPECTOR’S QUALIFICATION COURSE 

 
 

Agenda 
 

 
Reference 
Document 

 

 
 

Course Lesson 

 
 

Instructor Guide Summary 

Day 3 
 

8:00-8:45 
 

Homework 
 
Homework Review and 
Review Questions. 
 

 
Review Homework 

8:45-9:00 Break 
 
9:00-12:00 
 
 

 
 

 
Examination 

 
30 minutes to complete the bubble 
sheets and 2 ½ hours maximum time 
to complete the test 
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b. Hammers 2-26

c. Cushions 2-48
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f. soil 2-74
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b. Pile Installation Plan 3-40
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Lesson 1

WELCOME TO
THE

PILE DRIVING
INSPECTOR

COURSE

 

 

Welcome to the Pile Driving Inspector Course.  This is a course designed to assist 
students to understand the specifications and inspection practices in FDOT projects. 
The course and examination are based on the January 2015 Workbook Version of 
the FDOT Standard Specifications of Roadway and Bridge Construction. 
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To provide you the basic knowledge,
understanding and skills to perform as a Pile
Driving Inspector on FDOT projects.

Course Goal
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• Terminology

• Pile Driving Equipment 

• Pile Driving Process

• 455 Specifications

• Inspector Duties

What You Will Learn in this Course

 

 

 
The pertinent 455 Specifications will be covered in detail. The specification version 
the course is based upon is the January 2015 Workbook. 
 
 
 

  



Student Manual                                                                                                Lesson 1- Welcome and Introduction 

 

 

                 Version 1.0 -1/2015                                                                                                                                           1-4 

 

1-4

Course Contents

Lesson 1 Welcome and Introduction

Lesson 2 The Pile Driving System

Lesson 3 Construction Documents

Lesson 4 Inspector’s Role

Lesson 5 Test Pile Program

Lesson 6 Contractor & Equipment Arrive On-site

 

 

Lesson 1 - Welcomes you to the course 
 
Lesson 2 - This lesson includes a detailed review of the equipment used in driving of 
piles. 
 
Lesson 3 - This lesson provides for a look at the most common construction 
documents associated with driven pile projects, from the Inspector’s view point. A 
sample Plan Set and typical Pile Installation Plan are reviewed. 
 
Lesson 4 - In this lesson, the Inspector’s role, duties and responsibilities are 
reviewed together with Inspector functions. 
 
Lesson 5 - An overview and familiarization with “Test Piles’ , their purpose, 
installation and testing. 
 
Lesson 6 - This covers the Inspector’s duties when equipment and piles show up 
on-site. 
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Lesson 7 Begin Pile Driving

Lesson 8 Piles Bearing and Acceptance

Course Contents

 

 

Lesson 7 - The Inspector’s duties during the driving of the pile are reviewed 
together with applicable 455 specifications. 
 
Lesson 8 - Reviews the “When to Stop” decision the Inspector must make. 
 
 
Homework – Practice exercises to help you prepare for the exam. 
 
Appendix- includes the applicable January 455 specifications, payment
summary tables, checklist and blank used forms. 
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Must successfully complete:

• Experience as per CTQM 6.4. 
•15 piles minimum
•10 piles with Diesel Hammer

•Pass written exam

Qualification

SEE CHAPTER 6
CONSTRUCTION TRAINING QUALIFICATION MANUAL

 

 

To be able to inspect driven piles in FDOT projects you must be qualified CTQP Pile 
Driving inspector. CTQP stands for Construction Training Qualification Program. 
Chapter 6 of the Construction Training Qualification manual (CTQM) provides details on 
the qualification requirements.  Please refer to this chapter for more details 
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What is a Driven Pile?

A Driven Pile is a deep
foundation that is constructed
by driving a concrete, steel or
timber pile to support the
anticipated loads in competent
subsurface material.

 

 

We have two main types of foundations.  Shallow foundations and deep 
foundations. Shallow foundations are typically used in structures under relatively 
good soils and not heavily loaded. For example 1 to 2 story residential buildings are 
typically founded in shallow foundations if there are no unsuitable materials 
underneath the foundation level.  For heavier loads or if soils are not competent, 
then the use of deep foundations is required.   
A Driven Pile is a deep foundation that is constructed by driving a concrete, steel or 
timber pile to support the anticipated loads in competent subsurface material. 
Other types of deep foundations  are drilled shafts, auger cast piles and micropiles 
which are not covered on this course.. 
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The Process

Contractor prepares Pile Installation Plan,
For Department review and acceptance

Test Pile program performed to determine if
proposed equipment, etc. will work and to determine
the Authorized Pile lengths and Driving Criteria.
Contractor revises Pile Installation Plan, if
applicable.

Driving of Production Piles

 

 

This slide illustrates the 3 main phases of a driven pile project. We will review each 
of these in detail in this course. 
 
First of all, before any pile construction begins,  the Contractor prepares a Pile 
Installation Plan (PIP) and submits it to the Department for review.  
 
Then, the Test Pile program is performed to determine if the proposed equipment 
will work and to determine the Authorized Pile lengths and Driving Criteria. 
Contractor revises Pile Installation Plan, if applicable. The Pile Installation Plan will 
be accepted based on field performance. 
 
After the test pile program is performed, pile lengths are ordered and te process 
continues with the Driving of Production Piles 
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END BEARING 

LOAD

D

SANDS

SOFT
CLAYS

ROCK

FRICTION 

LOAD

FRICTION 

LOAD

L
O
A

Piles- End Bearing or Friction?

LOAD

L
O
A
D

SANDS

CLAYS

LOAD

L
O
A
D

SANDS

CLAYS

SAND

 

 

When we talk about piles we talk about two types depending on the mechanics of 
how the load is transferred. We often talk about piles as predominantly "end 
bearing" or "friction" piles, all piles have some of both. 
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BENT

Piles

Bent Cap

Bent or Pier?

 

 

In a Bent, the piles rise above the ground surface to a specified elevation. At this 
elevation, the piles are tied together with a bent cap. 
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Bent or Pier?

PIER

Piles

Pile
Cap

Column

 

 

 
In a Pier, the pile tops generally are at  or below existing grade. At this elevation, 
the piles are tied together with a pile cap (footing). Then a column is constructed 
from the pile cap up to the required beam seat elevation, where it is finished for 
connection to the structure. 
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Introduction Video
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Introduction Video
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End of Lesson 1

ANY 
QUESTIONS ?
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Lesson 2

THE 
PILE DRIVING

SYSTEM

2-1  
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Learning Outcomes

• Identify Pile Installation Equipment and Tools

• Identify various pile types

• Use Pile Driving Equipment terminology

• Interpret 455 specifications related to the pile
driving system

2-2  

 

 

   



 Student Manual                                                                           Lesson  2 The Pile Driving System 

 

Version 1.0 -1/2015                                                                       Page 2-3 

 

• Pile Types

• Hammers & Cushions

• Cranes & Leads

• Templates

• Soil

• Special Installation Tools
• Jets
• Drills
• Punches
• Followers

Pile Driving System Components

2-3  
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Concrete Piles

Pipe Piles

Steel H-Piles

Timber Piles

Composite Piles

Steel Sheet Piles

Hollow Core Cylinder Piles

Pile Types

2-4  
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Square Prestressed Concrete

Steel
- H-Pile Sections
- Pipe Sections

Timber

Common Florida Pile Types

2-5  
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B. Piling

This course

2-6

455-3 Description.
Furnish and install concrete, steel, or wood piling including
driving, jetting, preformed pile holes, cutting off, splicing,
dynamic load testing, and static load testing of piling.
455-4 Classification.
The Department classifies piling as follows:
(1) Treated timber piling.
(2) Prestressed concrete piling.
(3) Steel piling.
(4) Test piling.
(5) Sheet piling.

(a) Concrete sheet piling.
(b) Steel sheet piling.

(6) Polymeric Piles (see Section 471 for requirements).
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455-7.1 Description: Provide prestressed concrete
piles that are manufactured, cured, and driven in
accordance with the requirements of the Contract
Documents. Provide piles full length without splices
when transported by barge or the pile length is less than
or equal to 120 feet. When piles are transported by
truck and the pile length exceeds 120 feet but is less
than the maximum length for a three point pick-up
according to Index 20600, and splicing is desired,
provide minimal splices. Include the cost of the splices
in the cost of the pile.

455-7 Prestressed Concrete Piling

2-7  

 

.  
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455-7.3.1 Time of Driving Piles: Drive prestressed 
concrete piles at any time after the concrete has been 
cured in accordance with Section 450, and the concrete 
compressive strength is equal to or greater than the 
specified 28 day compressive strength.

450-16.3 Shipping: Do not ship precast prestressed 
concrete products to the project site prior to the 
completion of the 72 hour curing period and attainment 
of the required 28-day strength. 

455-7 Prestressed Concrete Piling

2-8  
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• Square PSC are displacement
piles & the most common

• Typically where limestone or
dense stratum is <125’ 

• Used in corrosive environments

• Used as friction piles, end 
bearing piles, and combination
of both

Prestressed Concrete Piling

2-9  
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Prestressed Concrete Piling

2-10

Applications of Prestressed Concrete Piles
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Prestressed Concrete Piling

• Voided piles are made to reduce pile weight

• Voided piles have solid ends for protection during
driving

• Driven as a group can sometimes densify soils in
the immediate area

2-11  
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Prestressed Concrete Piling

2-12  

 

. 
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• Least common of the piles.

• 54” or 60” diameter

• Manufactured for specific project 
needs.

• Used in corrosive environments.

• Used when project is accessible 
by large barges and cranes.

• Very heavy, requires larger than 
typical barges, cranes and 
driving equipment.

Cylinder Piles

2-13  
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455-8.1 Description: Furnish, splice, drive, and
cut off structural steel shapes to form bearing
piles. Include in this work the installation of
bracing members of structural steel by bolting or
welding, construction of splices and the filling of
pipe piles with the specified materials.

455-8  Steel Piling

2-14  
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Steel Piling

2-15

TYPE SIZE
STRUCTURE

TYPE
DESCRIPTION/APPLICATION

STEEL

H Pile

Pipe open ended

Pipe closed ended

Depends upon availability
from steel manufacturer.
Typical H Pile 14 x 74
(14” depth x 74 lbs./ft.
weight )

Typical pipe diameters:
10”-48”

Bridges, building,
pipelines, towers,
retaining earth
structures, & 
others

H-piles and open end pipe piles are non-
displacement types, closed end pipe is 
another type of displacement pile. Not as 
common as concrete piles in Florida. Usually 
used where long pile over 125’ are required 
(rule-of-thumb) and where geotechnical 
information shows extremely variable 
subsurface conditions or very long piles are 
needed. The benefit to steel piles is the ease 
of splice. Non displacement piles are also 
sometimes used in areas where a large 
number of piles are required in a small area 
such as under a bascule bridge pier.
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• Closed Ended are displacement
piles; Open Ended not

• Typically used where pile
lengths over 125’ are needed

• Higher lateral capacity than H-
Piles

• Ease of splicing is big advantage

• Non displacement piles are often
used where a large number of
piles are needed in a small area, 
(i.e. under a Bascule bridge pier).

Steel Piling- Pipe Piles

2-16  
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Steel Piling- H Piles

• Are non-displacement piles

• Not as common as concrete

• Typically used where pile lengths
over 125’ are needed or
extremely variable subsurface
conditions exist

• Ease of splicing is big advantage

• Non displacement piles are often
used where a large number of
piles are needed in a small area, 
(i.e. under a Bascule bridge pier). 

2-17  
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Steel Piling- H Piles

2-18  
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Composite Piles

2-19  
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Composite Piles

• Used in very hard strata to obtain
penetration of the stinger and
provide tension and lateral
stability

• Breakage can be a problem

• The stinger will not help the rest
of the pile penetrate deeper

• Concrete filled pipes increase
stiffness of pile

• Shell or mandrel driven piles are
backfilled with concrete

2-20  
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455-6.1 Description: Drive timber piles
constructed of round timber of the kind and
dimensions specified in the plans at the locations
and to the elevations shown in the plans, or as
directed by the Engineer.

455-6  Timber Piling

2-21  
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455-6  Timber Piling

• Typically 8” tip and 12” butt
diameters

• Common lengths 15’ to 50’

• Typically made from
pressure treated southern
pine or Douglas fir woods

• FDOT project use includes
temporary structures, docking
& fender systems, detour
bridges & Bailey bridges

2-22  
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• Concrete or Steel

• Utilized for retaining systems,
such as cofferdams & bulkheads

• For retaining systems, steel sheet
piles are driven in the ground
using either impact or vibratory
hammers

455-9  Sheet Piling

2-23  
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Square prestressed concrete piles are considered 
non-displacement piles.

True False

Timber piles are used for which of the following on 
which type of projects?

A.Temporary structures
B. Docking & fender systems
C. Light commercial
D. All of the above

Learning Outcome
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Steel H piles are typically used when piles lengths are 
expected to be over ___ feet.

A.50
B.75
C.100
D.125

Concrete piles must be cured ___ days prior to ____ 
and the concrete has achieved the 28-day compressive 
strength.

A. 3 driving
B. 7 driving
C. 7 shipping
D. 3 shipping

Learning Outcome

2-25  
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• Pile Types

• Hammers & Cushions

• Cranes & Leads

• Templates

• Soil

• Special Installation Tools
• Jets
• Drills
• Punches
• Followers

Pile Driving System Components

2-26  
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Pile Driving System Components

2-27

Pile cushion

Pile
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Hammers

• Air/Steam

• Diesel
Open end
Closed end

• Hydraulic

• Vibratory 

2-28  
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455-5.2 Pile Hammers: All equipment is subject to
satisfactory field performance. Use a variable energy
hammer to drive concrete piles. Hammers will be rated
based on the theoretical energy of the ram at impact.
Supply driving equipment which provides the required
resistance at a blow count ranging from 3 blows per
inch (36 blows per foot) to 10 blows per inch (120
blows per foot) at the end of initial drive, unless
approved otherwise by the Engineer after satisfactory
field trial.

455-5.2 Pile Hammers

2-29  
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455-5.2 Pile Hammers: (Continued)

…. When the Engineer determines the stroke height
or bounce chamber pressure readings do not
adequately determine the energy of the hammer,
provide and maintain a device to measure the
velocity of the ram at impact. Determine the actual
hammer energy in the field so that it is consistent
with the hammer energy used for each bearing
capacity determination. When requested, furnish to
the Engineer all technical specifications and
operating instructions related to hammer equipment.

455-5.2 Pile Hammers

2-30  
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Air/Steam Hammer (Single Acting)

• Same stroke each impact
• Consistent operation rate
• Low impact velocity
• More efficient than diesel
• Cleaner exhaust than diesel

• Additional support
equipment required

• Heaviest hammer
• Not as dependable as diesel
• Thick hammer cushion 

stack required

Advantage

Disadvantage

2-31  

In this slide we see an air/steam single acting hammer.  This hammer has the 
following advantages: 
•Same stroke each impact 
• Consistent operation rate 
• Low impact velocity 
• More efficient than diesel 
• Cleaner exhaust than diesel 
 
This hammer has the following disadvantages: 
•Additional support 
  equipment required 
• Heaviest hammer 
• Not as dependable as diesel 
• Thick hammer cushion  
   stack required 
Single acting air/steam hammers are essentially gravity, or drop hammers, for whic h 
the hoist line has been replaced by a pressuri zed medium, being either steam or air.  
While originally developed for steam power, most of these hammers today operate 
on compressed air.  To lift the ram weight with motive pressure, a simple 
one‑cylinder steam engine principle is used. Durin g the upstroke cycle , the ram is 
raised by externally produced air or steam pressure acting against a piston housed in 
the hammer cylinder. 
The piston, in turn, i s connected to the r am by a r od. During the downstroke cycle, 
the ram falls by gravity (less friction) to im pact the striker plate and hammer cushion.  
Just before impact, the pressure valve is  activated and pressure again enters the 
cylinder. These hammers must be equipped with at least two strokes, one full strok e 
and another of lesser height called short stroke. 
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Air/Steam Hammer (Single Acting)

2-32

cams
Slide bar

 

 

The stroke is controlled by the use of a device called slide bar shown in this 
picture.  The slide bar has cams that trip the valves at fix ed locations. The 
maximum stroke of single acting air/ steam hammers generally ranges from 2 
to 5 feet. Single acting air/steam hammers have the advantages of moderate 
cost and relatively simple operation and maintenance.  They are versatile for 
many pile types, particularly large concrete and steel pipe piles. 
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455-5.2.1 Air/steam: 455-5.2.1 Air/steam: Variable
energy air/steam hammers shall be capable of
providing at least two ram stroke lengths. The short
ram stroke length shall be approximately half of the
full stroke for hammers with strokes up to 4 feet and
no more than 2 feet for hammers with maximum
strokes lengths over 4 feet. Operate and maintain
air/steam hammers within the manufacturer’s
specified ranges. Use a plant and equipment for
steam and air hammers with sufficient capacity to
maintain, under working conditions, the hammer,
volume and pressure specified by the manufacturer.

455-5.2.1  Air/Steam 

2-33  
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455-5.2.1 Air/steam: (Continued)

…. Equip the plant and equipment with accurate
pressure gauges which are easily accessible to the
Engineer. The Engineer will not accept final bearing
on piles the Contractor drives with air/steam
hammers unless the Contractor operates the
hammers within 10% of the manufacturer’s rated
speed in blows per minute, unless otherwise
authorized by the Engineer.

455-5.2.1  Air/Steam 

2-34  
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• Very Simple; dependable
• No additional support 
equipment required

• Lightest net weight per ft.-lb.
of energy

• Readily available

• Delivered energy variable
• Less efficient energy transfer
• Produces higher pile stresses
• Dirty exhaust spray
• Difficult to spot operation
problems

Advantages

Disadvantages

Open-End Diesel Hammer

2-35  
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455-5.2.2  Diesel

455-5.2.2 Diesel: Variable energy diesel hammers shall
have at least three fuel settings that will produce reduced
strokes. Operate and maintain diesel hammers within the
manufacturer’s specified ranges. Determine the rated
energy of diesel hammers using measured ram stroke
length multiplied by the weight of the ram for open end
hammers and by methods recommended by the
manufacturer for closed end hammers.

2-36  
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455-5.2.2 Diesel: (Continued)
….. Provide the Engineer with a chart from the
hammer manufacturer equating stroke and
blows per minute for the open-end diesel
hammer to be used. Also provide and maintain
in working order for the Engineer’s use an
approved device to automatically determine
and display ram stroke for open-end diesel
hammers.

455-5.2.2  Diesel

2-37  
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Closed-End Diesel (Double Acting)

• No additional support
equipment required

• Drives piles faster
• Lightweight

• Lowest efficiency
• Most difficult to spot
operation problems

Advantages

Disadvantages

2-38  
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Closed-End Diesel (Double Acting)

455-5.2.2 Diesel: (Continued)
….. Equip closed-end (double acting) diesel hammers
with a bounce chamber pressure gauge, in good
working order, mounted near ground level so the
Engineer can easily read. Also, provide the Engineer
with a chart, calibrated to actual hammer performance
within 30 days prior to initial use, equating bounce
chamber pressure to either equivalent energy or stroke
for the closed-end diesel hammer to be used.

2-39  
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Bounce Chamber Pressure Gauge
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• Controllable variable stroke
• High efficiency blow
• Low impact velocity
• Light weight
• Clean running, quiet

• Need hydraulic power 
pack and hoses

• Need dedicated person for
hydraulic controls

• Repairability / high tech
• Expertise in hammer 
operation needed

Advantage

Disadvantage

Hydraulic Hammer

2-41  
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455-5.2.3 Hydraulic: Variable energy hydraulic hammers
shall have at least three hydraulic control settings that
provide for predictable energy or equivalent ram stroke.
The shortest stroke shall be a maximum of 2 feet for the
driving of concrete piles. The remaining strokes shall
include full stroke and approximately halfway between
minimum and maximum stroke.

Supply hammer instrumentation with electronic read out, 
and control unit that allows the operator to read and adjust 
the hammer energy or equivalent ram stroke. When 
pressure measuring equipment is required to determine 
hammer energy, calibrate the pressure measuring 
equipment before use.

455-5.2.3  Hydraulic

2-42  
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• Generally used for driving and
extracting sheet piles and non-
displacement H-piles and pipe
piles.

• Not impact hammers.

Vibratory Hammer

2-43  
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455-5.2.4 Vibratory: Vibratory hammers of sufficient
capacity (force and amplitude) may be used to drive
steel sheet piles and, with approval of the Engineer, to
drive steel bearing piles a sufficient distance to get the
impact hammer on the pile (to stick the pile). The
Engineer will determine the allowable depth of driving
using the vibratory hammer based on site conditions.
However, in all cases, use a power impact hammer for
the last 15 feet or more of the final driving of steel
bearing piles for bearing determinations after all piles in
the bent/pier have been driven with a vibratory hammer.
Do not use vibrating hammers to install concrete piles,
or to install support or reaction piles for a load test.

455-5.2.4  Vibratory

2-44  
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Which of the following hammers is NOT to be used to drive 
concrete piles?

A. Vibratory
B. Diesel
C. Hydraulic
D. Air/Steam

A bounce chamber pressure gauge is to be provided for which 
of the following hammers?

A. Air/Steam
B. Open end diesel
C. Closed end diesel
D. Hydraulic

Learning Outcomes

2-45  
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A “scale” or “jumpstick” is to be provided for which hammer?

A. Closed end diesel
B. Open end diesel
C. Hydraulic
D. Not required on any hammer

A diesel hammer is to have a least ___ fuel settings that 
produce reduced strokes.

A. 2
B. 3
C. 4
D. None required

Learning Outcomes
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Hammer Cushion
(Cap Block)

Helmet

Striker Plate

Ram & Anvil

Hammer

Hammer and Helmet Assembly

2-47  
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Hammer Cushions

• Used on all impact
hammers except gravity
(drop) hammers.

• Must be made of
durable manufactured
(man-made) materials.

• Wood, & asbestos not
allowed.

• Striker plate must be
used

2-48  
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Cushions Not Allowed

Wood

Asbestos

2-49  
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455-5.3.1 Capblock: Provide a capblock (also
called the hammer cushion) as recommended by
the hammer manufacturer. Use commercially
manufactured capblocks constructed of durable
manmade materials with uniform known
properties. Do not use wood chips, wood blocks,
rope, or other material which permit excessive
loss of hammer energy. Do not use capblocks
constructed of asbestos materials. Obtain the
Engineer’s approval for all proposed capblock
materials and proposed thickness for use.

455-5.3  Cushions & Pile Helmet

2-50  
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455-5.3  Cushions & Pile Helmet

455-5.3.1 Capblock: (Continued)
…. Maintain capblocks in good condition, and
change them when charred, melted, or
otherwise significantly deteriorated. The
Engineer will inspect the capblock before driving
begins and weekly or at appropriate intervals
determined by the Engineer based on field trial.
Replace or repair any hammer cushion which
loses more than 25% of its original thickness, in
accordance with the manufacturer’s instructions,
before permitting further driving.

2-51  
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Hammer Cushion
(Cap Block)
Helmet

Pile Cushion

Pile

Striker Plate

Ram & Anvil

Hammer

Pile Cushion
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• Used with concrete piles.

• Made of pine plywood or
oak lumber

• Replaced if compressed 
to more than one-half 
original thickness.

• Replaced if charred,starts
to burn, splintered, or per 
the Engineers instruction.

Pile Cushion

2-53  
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455-5.3.2 Pile Cushion: Provide a pile
cushion that is adequate to protect the pile
from being overstressed in compression and
tension during driving. Use a pile cushion
sized so that it will fully fill the lateral
dimensions of the pile helmet minus one inch
but does not cover any void or hole
extending through the top of the
pile. Determine the thickness based upon
the hammer-pile-soil system. For driving
concrete piles, use a pile cushion made from
pine plywood or oak lumber. Alternative
materials may be used with the approval of
the Engineer. Obtain the Engineer’s approval
for all pile cushions….

455-5.3  Cushions & Pile Helmet

2-54  
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455-5.3  Cushions & Pile Helmet
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455-5.3  Cushions & Pile Helmet

455-5.3.2 Pile Cushion: (Continued)
…. Do not use materials previously soaked,
saturated or treated with oil. Maintain pile
cushions in good condition and change when
charred, splintered, excessively compressed, or
otherwise deteriorated to the point it will not
protect the pile against overstressing in tension
and/or compression. Protect cushions from the
weather, and keep them dry. Do not soak the
cushions in any liquid. Replace the pile cushion
if, during the driving of any pile, the cushion is
either compressed more than one-half the
original thickness or begins to burn….

2-56  
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455-5.3.2 Pile Cushion: (Continued)

…. Provide a new cushion for each pile unless
approved otherwise by the Engineer after
satisfactory field trial.

Reuse pile cushions in good condition to
perform all set-checks and redrives. Use the
same cushion to perform the set-check or redrive
as was used during the initial driving, unless this
cushion is unacceptable due to deterioration, in
which case use a similar cushion.

455-5.3  Cushions & Pile Helmet
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455-5.3.3 Pile Helmet: Provide a pile helmet
suitable for the type and size of piling being
driven. Use a pile helmet deep enough to
adequately contain the required thickness of
pile cushion and to assist in maintaining pile-
hammer alignment. Use a pile helmet that fits
loosely over the pile head and is at least 1
inch larger than the pile dimensions. Use a
pile helmet designed so that it will not restrain
the pile from rotating.

455-5.3  Cushions & Pile Helmet
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• Pile Types

• Hammers & Cushions

• Cranes & Leads

• Templates

• Soil

• Special Installation Tools
• Jets
• Drills
• Punches
• Followers

Pile Driving System Components

2-59  
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JIB LINES
JIB

JIB GANTRY

MAIN LINE

WHIP LINEBOOM

TURN TABLE

OUTRIGGER
PADS

CAB

BOOMGANTRY

TOPPING LIFT

BOOM STOPPERS

YOKE

BOOM LINE

MAIN LOAD
BLOCK

SPLICE

(PENNENTS)

COUNTER
WEIGHT

RADIUS

HEADACHE
BALL

Cranes
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Leads

2-61

Leads
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PILE

HAMMER

LEAD

BOOM

CRANE

CABLE

MUST HAVE
TEMPLATE

Swinging-Lead
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PILE

LEAD

HAMMER

CRANE

BOOM

FIXED AT TOP

Semi-fixed Lead

MUST HAVE
TEMPLATE
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BRACE

PILE

HAMMER

LEAD

BOOM

CRANE

FIXED AT TOP

TEMPLATE
NOT REQUIRED

Fixed Lead
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Fixed Lead
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455-5.4 Leads: Provide pile leads constructed
in a manner which offers freedom of movement
to the hammer and that have the strength and
rigidity to hold the hammer and pile in the
correct position and alignment during driving.
When using followers, use leads that are long
enough and suitable to maintain position and
alignment of the hammer, follower, and pile
throughout driving.

455-5.4 Leads

2-66  
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• Pile Types

• Hammers & Cushions

• Cranes & Leads

• Templates

• Soil

• Special Installation Tools
• Jets
• Drills
• Punches
• Followers

Pile Driving System Components

2-67  
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Required for all pile 
driving systems 
except where fixed
leads are utilized.

Templates

2-68

Leads 
(swinging)

Template
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Templates
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C  PlanLC  LAs-built

Template Elev. is 5 ft.
above Pile Cut-off Elev.

Pile Cut-off Elev.

Pile in correct 
position

C  PlanL

15”

Pile in 
incorrect 
position

Templates
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455-5.6 Templates: Provide a fixed template,
adequate to maintain the pile in proper position
and alignment during driving with swinging
leads or with semi-fixed leads. Where practical,
place the template so that the pile can be driven
to cut-off elevation before removing the
template. Ensure that templates do not restrict
the vertical movement of the pile….

455-5.6  Templates

2-71  
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455-5.6  Templates

455-5.6 Templates: (Continued)

…Supply a stable reference close to the
pile, which is satisfactory in the opinion of the
Engineer, for determination of the pile
penetration. At the time of driving piles, furnish
the Engineer with elevations of the original
ground and template at each pile or pile group
location. Note the highest and lowest elevation
at each required location and the ground
elevation at all piles.

2-72  
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Acceptable Template? 
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• Pile Types

• Hammers & Cushions

• Cranes & Leads

• Templates

• Soil

• Special Installation Tools
• Jets
• Drills
• Punches
• Followers

Pile Driving System Components
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2-75

Automatic Hammer

Increased safety

Most Efficient SPT 
Hammer

Most Consistent blow

Standard Penetration Test (SPT)
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140 lb.
Hammer dropping
30”Anvil

Split-Barrel
Drive sampler

Drill Rod

Seating Spoon6”

Second Increment 6”

SPT 
Resistance
(N-value) is 
total number of 
blows to drive 
sampler the 2nd

and 3rd 6 inch 
increments Third Increment 6”

Standard Penetration Test (SPT)

2-76  

Standard penetration Test- SPT. 
This is a pictorial illustration of the SPT Test. The Standard Penetration Test is a field test  
performed during the advancement of a soil boring to obtain an approximate measure of 
the dynamic soil resistance, as well as a disturbed drive sample (split barrel type).  The 
test is the most common In situ test worldwide, and you will see this information 
presented in  your Report of Core Boring plans.  In  lesson 3  we will show you a typical 
Report of Core Boring plan. 

 
The SPT is conducted at the bottom of a borehole that has been prepared using either 
flight augers or rotary wash drilling meth ods.  At regular depth intervals, the drilling 
process is interrupted to perform the SPT.  G enerally, tests are taken every 2.5 feet at 
depths shallower than 10 feet and at intervals of 5.0 feet thereafter. However, for FDOT 
bridge projects is required to test every 2.5 to 3.0 ft maximum interval.  

 
 The SPT involves the driving of a ho llow thick-walled tube into the ground and 
measuring the number of blows to advance the split-barrel sampler a vertical distance of 
1 foot.  A drop weight system is used  for the pounding where a 140-lb hammer 
repeatedly falls from 30 inches to achieve three successive increments of 6-inches  
each.  The first increment is recorded as a “seating”, while the number of blows to 
advance the second and third increments ar e summed to give the N-value ("blow 
count") or SPT-resistance (reported in blows per  foot).   If the sampler cannot be driven 
18 inches, the number of blows per each 6 inch increment and per each partial 
increment is recorded on the boring log t ogether with the penetration, reported to the 
nearest inch.  For partial increments, the depth of penetration is recorded in addition to 
the number of blows. Occasionally, a l onger split-spoon is used and a fourth 6 inch 
increment is driven. This is to merely obtain additional soil sample and is not considered 
in the “N” value. 
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• Pile Types

• Hammers & Cushions

• Cranes & Leads

• Templates

• Soil

• Special Installation Tools
• Jets
• Drills
• Punches
• Followers

Pile Driving System Components
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Jetting
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455-5.7 Water Jets: Use jet pumps, supply
lines, and jet pipes that provide adequate
pressure and volume of water to freely erode
the soil. Do not perform jetting without prior
approval by the Engineer or unless allowed by
the plans.

Do not perform jetting in the embankment or
for end bents. Where conditions warrant, with
approval by the Engineer, perform jetting on
the holes first, place the pile therein, then drive
the pile to secure the last few feet of
penetration. Only use one jet for prejetting or
jetting through piles constructed with a center
jet-hole….

455-5.7  Water Jets
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455-5.7 Water Jets: (Continued)

…. Use two jets when using external jets.
When jetting and driving, position the jets
slightly behind the advancing pile tip
(approximately 3 feet or as approved by the
Engineer). When using water jets in the
driving, determine the pile bearing only from
the results of driving after withdrawing the jets,
except where using jets to continuously
eliminate soil resistance through the scour
zone, ensure that they remain in place as
directed by the Engineer and operating during
pile bearing determination….

455-5.7  Water Jets

2-80  
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455-5.7 Water Jets: (Continued)

…. Where practical, perform jetting on all piles
in a pile group before driving begins. When
large pile groups or pile spacing and batter
make this impractical, or when the plans
specify a jet-drive sequence, set check a
sufficient number of previously driven piles in
a pile group to confirm their capacity after
completing all jetting.

455-5.7  Water Jets
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Combination Jet/Punch

Punch

Punches

2-82  
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2-83

Drilling/Augering

 

 

 
Soil augers or drills is one of the tools frequently used to install piles. Predrilling is used to 
perform the following: 
 
-Install piles by preforming holes or predrilling through soils with obstructions, such as old 
timbers, boulders, and riprap.  
-Install piles through soil embankments. 
 -Drill a starter hole. 
-To assist in the advancement of the piles through very dense materials that prevent the 
piles to reach a minimum penetration.  
-To reduce pile heave when displacement piles are driven at close spacings. 
-To predrill holes in order to minimize vibrations 
--Where jetting or punching are not allowed by the Contract documents. 
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Drilling/Augering
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• Generally used for water 
projects.

• Only when authorized in 
writing by Engineer or in 
contract documents.

Followers
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Followers

2-86

455-5.5 Followers: Use followers only for underwater
driving. Obtain the Engineer’s approval for the type of
follower, when used, and the method of connection to
the leads and pile. Use followers constructed of steel
with an adequate cross-section to withstand driving
stresses. When driving concrete piles, ensure that the
cross-sectional area of the follower is at least 18% of the
cross-sectional area of the pile. When driving steel piles,
ensure that the cross-sectional area of the follower is
greater than or equal to the cross-sectional area of the
pile. Provide a pile helmet at the lower end of the
follower sized according to the requirements of 455-
5.3.3.
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Followers

2-87

455-5.5 Followers: (continued) ….Use followers
constructed that maintain the alignment of the pile,
follower, and hammer and still allow the pile to be driven
within the allowable tolerances. Use followers designed
with guides adapted to the leads that maintain the
hammer, follower, and the piles in alignment.

Use information from driving full length piles described in
455-5.1.2 compared to driving piles with the follower
and/or dynamic load tests described in 455-5.13 to
evaluate the adequacy of the follower and to establish
the blow count criteria when using the follower.
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Which of the following leads does not require the use of a 
template?

A. Swinging
B. Semi-fixed
C. Fixed
D. None require the use of a template

Learning Outcome

2-88  

 

 

   



 Student Manual                                                                           Lesson  2 The Pile Driving System 

 

Version 1.0 -1/2015                                                                       Page 2-89

 

Jetting in the embankment is permitted when ____.

A. Not permitted
B. Anytime
C. Embankment heights are less than 10 feet
D. Embankment heights less than 20 feet

When jetting & driving, the jets should be positioned approx. 
___ ft. behind the pile tip.

A. 2
B. 3
C. 4
D. 5

Learning Outcome
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Learning Outcomes

• Identify Pile Installation Equipment and Tools

• Identify various pile types

• Use Pile Driving Equipment terminology

• Interpret 455 specifications related to the pile
driving system

2-90  
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1-91

End of Lesson 1

ANY 
QUESTIONS ?

 

 

 

 



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-1 

 

 

Lesson 3

CONSTRUCTION 
DOCUMENTS

3-1

 

 

 

  



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-2 

 

 

Learning Outcomes

• Locate Plan Sheet Details Related to Pile Driving

• Identify key elements of the Pile Installation Plan

•Learn how to fill the Pile Driving Record

•Identify & interpret applicable 455 Specifications

3-2
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PLANS AND
DOCUMENTS
CHECKLIST

Plans & Specification Checklist

3-3

 

 

 

  



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-4 

 

 

• Approved Pile Driving Installation Plan

• Complete set of Project Plans with Pay Items

• Minutes of Previous Meetings

• Special Provisions

• Technical Special provisions for project

• Standard Specifications

• Supplemental Specifications

• Design Standards

• This class Notebook 

Inspector References

3-4

 

 

Presented here is a brief list of items that the Pile Driving Inspector should have in his or her 
possession prior to start of the pile driving. 
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Standard Specifications

Supplemental Specifications

Developmental Specifications

Design Standards

Plans (including revisions)

Technical

Special Provisions

Special

Provisions

Project Document Governing Order

3-5

Engineer: Director Office of
Construction,  acting directly
or through his  duly designated
representatives
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COMPONENT IMPORTANCE

Plan Revisions
Always check for revised sheets to see if there
are any changes that affect the pile installation.

Familiarize yourself with the plans, know where to
find things without a lot of time looking.

Shows what is contained in the plan set, revisions,
location, Financial I.D. No.,or FAP No.

1) Quantities    2) Pay Items

Good for project layout- shows location of utilities.
Note that all utilities are not necessarily shown and
that locations may not be correct.

Other Plans

Key Sheet

Summary of Pay Items

Plan and Profile

Key Parts of Documents

3-6
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Key Parts of Documents

STRUCTURAL
PLANS IMPORTANCE

General Notes

Design Standards

General Plan &
Elevation

Report of Core
Borings

Foundation Layout

Bent/Pier Plans

This sheet may contain notes that change 455 
application. Also will have design assumptions made.  

Design Standards showing Pile details, typically found 
in plans.
Shows layout and elevation of bridge & foundation 
(one or more sheets) - Will show number of 
bents/piers. Can tell whether pier or bent.

Shows subsurface conditions used in design of the 
piles. Useful to know

Shows the specific location of production and test 
piles.

Shows specifics of each bent/pier including the Cutoff 
elevation for the piles. 3-7
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Scour

Abutment

Scour

Scour

Abutment

Scour

Clear-water

contraction scour

Long-term degradation

Live-bed contraction scour

Short-term scour

Piles

3-8
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Scour

Piles

3-8
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Scour

Piles

3-8
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Plan Set Review

3-9
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Plan Set Sheet 1

3-10
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Plan Set Sheet 1

3-10
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Plan Set Sheet 1

3-10
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Plan Set Sheet 1

3-10
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Plan Set Sheet 2

3-11
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Plan Set Sheet 2

3-11
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Plan Set Sheet 3

3-12
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Plan Set Sheet 3

3-12
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Plan Set Sheet 4

3-13
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Plan Set Sheet 4

3-13

 

 

 

  



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-22 

 

 

Plan Set Sheet 4

3-13
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Plan Set Sheet 4

3-13
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Plan Set Sheet 4

3-13
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Plan Set Sheet 5

3-14
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Plan Set Sheet 5

3-14
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Plan Set Sheet 6

3-15
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Plan Set Sheet 6

3-15
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Plan Set Sheet 7

3-16
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Plan Set Sheet 7

3-16
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Plan Set Sheet 7

3-16
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Plan Set Sheet 8

3-17

4

4

4
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Plan Set Sheet 8

3-17

4

4

4
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Plan Set Sheet 8

3-17

4

4

4
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Plan Set Sheet 8

3-17

4

4

4
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Plan Set Sheet 9

3-18
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Plan Set Sheet 9

3-18
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Plan Set Sheet 10
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Plan Set Sheet 10
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REQUIRED ON ALL FDOT

PROJECTS WITH PILE 

FOUNDATIONS

Pile Installation Plan

3-24
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Pile Installation Plan
CPAM Attachment 10.1

Submittal of Pile Driving System
(Pile Installation Plan)

3-25
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455-10.1 General: Complete the Pile Driving
Installation Plan form provided by the Engineer.
Return the Pile Driving Installation Plan
information to the Engineer at the
preconstruction conference or no later than 30
days before driving the first pile. Ensure the Pile
Driving Installation Plan information includes the
following:

455-10  Pile Installation Plan

3-26
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1. List and size of proposed 
equipment including 
cranes, barges, driving 
equipment, jetting 
equipment, compressors, 
and preformed pile hole 
equipment. Include 
manufacturer’s data sheets 
on hammers.

455-10  Pile Installation Plan

3-27
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2. Methods to determine
hammer energy in the field
for determination of pile
capacity. Include in the
submittal necessary charts
and recent calibrations for
any pressure measuring
equipment.

455-10  Pile Installation Plan

3-28
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3. Detailed drawings of
any proposed followers.

4. Detailed drawings of
templates.

5. Details of proposed
load test equipment and
procedures, including
recent calibrations of
jacks and required load
cells.

455-10  Pile Installation Plan

3-29
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6. Sequence of driving of
piles for each different
configuration of pile layout.

7. Proposed schedule for test
pile program and production
pile driving.

455-10  Pile Installation Plan

38

39

4035

34

33

37

36

3-30
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8. Details of proposed features
and procedures for protection
of existing structures.

9. Required shop drawings for
piles, cofferdams, etc.

455-10  Pile Installation Plan

3-31

 

 

 

  



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-48 

 

 

10. Methods and equipment
proposed to prevent displacement
of piles during placement and
compaction of fill within 15 feet of
the piles.

11. Methods to prevent deflection
of battered piles due to their own
weight and to maintain their as-
driven position until casting of the
pile cap is complete.

455-10  Pile Installation Plan

3-32
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12. Proposed pile splice locations and details of
any proprietary splices anticipated to be used.

13. Methods and equipment proposed to
prevent damage to voided or cylinder pile due to
interior water pressure.

455-10  Pile Installation Plan

3-33

 

 

 

  



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-50 

 

 

455-10.2 Acceptance of Equipment and
Procedures: All equipment and procedures are
subject to satisfactory field performance. Make any
required changes that may result from unsatisfactory
field performance. The Engineer will give final
acceptance after the Contractor makes necessary
modifications. Do not make any changes in the driving
system after acceptance without authorization of the
Engineer. A hammer repaired on site or removed from
the site and returned is considered to have its
performance altered (efficiency increased or
decreased), which is considered a change in the
driving system and is subject to a Dynamic Load Test
in accordance with 455-5.13 at no additional
compensation.

455-10  Pile Installation Plan
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SERVE AS A RECORDER
PILE DRIVING

RECORD

Pile Driving Record

3-35
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Completing the Pile Driving Record

3-36

http://procnet.co.dot.state.fl.us/forms/informs/70001060.pdf

 

1. Structure Number –  Fill in the Structure Number of bridge. It should be in the structural 

plans. 

2. FIN Project ID Number –  The financial project number.  It should be indicated on plans. 

3. Date – The date that pile is driven. 

4. Station Number – Station location of the pile driven to the nearest measured unit. 

5. Pile Size – Size of the pile driven as indicated in the plans. 

6. Actual/Authorized Length – Authorized pile length (any deviation in the length from the 

authorized pile length should be explained in the bottom of the page). 

7. Bent/Pier Number – Number assigned to the bent/pier, which includes the pile being 

driven as indicated in the plans. 

8. Pile Number – Pile number within the bent/pier as indicated in the plans or assigned by 

the project engineer. 

9. Hammer Make/Model – Type hammer, including manufacturer name and model 

number, used to drive the pile. If this type differs from the type accepted in the PIP, 

explain in the Notes section of the page. 

10. Rated Energy – As accepted in the PIP. Note any changes from the PIP in the notes 

section. 

11. Operating Rate – As approved in the PIP. Note any changes from the PIP in the notes 

section. 

12. Reference Elevation – Elevation of the top of the template or reference to the nearest 

appropriate unit as approved in the PIP. 
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Completing the Pile Driving Record

3-36

 

13. Minimum Tip Elevation – As indicated in the plans, or authorized by the engineer. 

Not applicable in all cases. 

14. Pile Cutoff Elevation – As authorized by the engineer, or as indicated in the plans. 

15. Driving Criteria – Input a summary of the blow count criteria provided by the District 

or Consultant Geotechnical Engineer. (Referring to a letter is Not enough.) 

16. Pile Cushion Thickness and Material – As accepted in the PIP. Note any changes in 

the "Notes" section. 

17. Hammer Cushion Thickness and Material – As accepted in the PIP. Note any changes 

in the "Notes" section. 

18. Weather – Weather conditions at time of driving - does not include temperature 

(Example: partly cloudy, cloudy, clear, etc.). 

19. Temperature – The ambient (air) temperature at the time of driving. 

20. Start Time – The time of day that actual driving commences. 

21. Stop Time – The time of day that actual driving ceases. 
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Completing the Pile Driving Record

3-37

 

22. Pay Item Number – As indicated by contract documents. 

23. Work Order Number – The number of the transfer or release form certified by 

authorized personnel inspecting the pile casting operation. Concrete pile only. 

24. Manufactured By – Name of the company that manufactured the pile being driven. 

25. T.B.M./B.M. Elevation – The elevation of the temporary benchmark or benchmark 

used to establish all pertinent elevations. 

26. Ground Rod Reading – Actual level rod reading of shot taken beside the driven pile. 

27. Date Cast – As shown on the work order described in number should match the date 

shown on the pile. 

28. Rod Reading – Actual level rod reading of shot taken on the B.M. or T.B.M. described 

in number 25. 

29. Pile Head Rod Reading – Actual level rod reading on top of pile after driving. 

30. Manufacturer’s Pile Number – As shown on the work order described in number. 

31. H.I. – The height of the instrument taking the level reading. 

32. Pile Head Elevation – Actual elevation of the pile head after driving. 

33. Pile Head Chamfer – Per Standard Index or Plans. Indicate any changes in ‘notes’ 

section. 

34. Pile Tip Elevation – Actual elevation of the pile tip after driving. Note: Take batter into 

account. 

35. Pile Tip Chamfer – See number 33. 

36. Ground Elevation – Actual elevation of ground at the base of the driven pile. 

37. For Open Ended Pipe Piles – The length between top of pile and top of the soil plug in 

feet. 

38. Pile Driving Inspector – Printed name of the CTQP qualified technician or engineer 

present and inspecting the driving of the pile. 
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Completing the Pile Driving Record

3-38

 

39. TIN # – Training Identification Number of CTQP technician. 

40. Splice Each – The number of splices used in the driving of the pile. 

41. Preformed Hole – Indicate the length in feet of the preformed hole. 

42. Dynamic Load Test – Indicate use of the Pile Dynamic Analyzer with a one (1), nonuse 

with a zero (0). 

43. Pay Set Check – Number of set checks to be paid as per specifications as additional 

pile length. 

44. No Pay Set Check – Number of set checks performed that do not incur in additional 

compensation as per specifications. 

45. Pile Re-drive – Indicate the number of re-drives performed. 

46. Extraction – If the pile is extracted, indicate with a (1). If not, indicate with a zero (0). 

Note details of any extraction in the ‘Notes’ section. 

47. Driving of Splice – If splice was driven indicate with (1), If not, indicate with a zero 

(0). 

48. Pile Type Code: Place the corresponding number in this field. 

1. - Prestressed Concrete 2. - Steel  

3. - Composite 4. - Timber 5. - Concrete Cylinder Pile
49. Batter - The front end of the batter ratio (xxx.xxx:1). To three decimal places. 

Example: 001.500:1, 002.000:1 etc. 

50. Total Pile Length with Extension(s) – Total length includes the original pile length and 

the extension/build-ups. To two decimal places. 

52. Penetration Below Ground – The actual length of the pile installed below the existing 

ground. To two decimal places. 

53. Extension/Build up, Authorized - The total length of the extension and/or buildup 

authorized by the engineer. To two decimal places. 
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Completing the Pile Driving Record
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54. Extension/Build up, Actual - The total length of the extension and/or buildup used on 

the pile. To two decimal places. 

55. Extension/Build-up – When the build-up is more than four inches and up to two feet 

and is poured into a cap, circle the word "build-up" and indicate the number of feet 

under the "Authorized" and under "Actual". If longer than two feet circle “Extension” and 

indicate the two feet “Authorized” and "Actual". 

56. Notes - Write all information relating to changes to construction documents and site 

conditions here. Also note all interruptions and milestones in the driving of the pile. If 

there is insufficient space in this section for all notes, continue the notes on the next 

(grid) page. 

57. Trainee – A person inspecting the pile under full supervision of a qualified inspector, 

in order to meet the experience requirements of the CTQP qualification. 
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Completing the Pile Driving Record

3-39

 

 

Depth:  The total length (below the reference) of pile driven at any point of  the pile driving
sequence, in the unit applicable (typically 1 foot intervals).  
 

Blows: The number of blows required to drive the pile one length unit (typically 1 foot).   
  
 Stroke/Pressure:  Only one number needs to be entered here. This number should be the total

                length of stroke  for a single-acting Diesel hammer, or either the stroke length, or the gauge
                               pressure for an air/steam hammer.  Use the "Notes" section to document any change in the
                               fuel setting. 

 
5                                            Note Number: When things happen during the driving of the pile that warrant a note, place 
                                              a number in this column. Correlate the number with a number in the "notes" section of the
                                              opposire page, and write the actual note there. 
57. Trainee 
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Have you filled in all pre-driving data in the Pile
Driving Information page of the log?

Have you recorded pile placement data including
jetting or preforming depths prior to driving?

Have you recorded an average stroke height (or
bounce chamber pressure) for each
corresponding foot of driving?

Have you made notes on the log at the
corresponding foot marks?

Have you made general notes of observations on
the driving log?

YES NO

Completing the Pile Driving Record

3-40

 

 

Here is a short checklist of things to ask yourself about the completion of the Pile 

Driving Record. 
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Completing the Pile Driving Record

3-40
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Completing the Pile Driving Record
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Learning Outcomes

• Locate Plan Sheet Details Related to Pile Driving

• Identify key elements of the Pile Installation Plan,      
PIP, and covered the specifications requirements 
regarding the PIP.

• Learn how to fill the Pile Driving Record

3-41

 

 

 

  



                    Student Manual                                                                              Lesson 3- Construction Documents 

Version 1.0 1/15                                                                                                                                3-62 

 

 

3-42

End of Lesson 3

ANY 
QUESTIONS ?
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PLAN SET  
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PLAN SET SHEET 2  
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PLAN SET SHEET 2  
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PLAN SET SHEET 3  
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PLAN SET SHEET 3  
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PLAN SET SHEET 4  

 



 

Version 1.0- 1/15                                                                    3-72 

 

PLAN SET SHEET 4  
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PLAN SET SHEET 5  
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PLAN SET SHEET 6  

 



 

Version 1.0- 1/15                                                                    3-76 

 

 



 

Version 1.0- 1/15                                                                    3-77 

 

PLAN SET SHEET 7  
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PLAN SET SHEET 8  
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PLAN SET SHEET 8  
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PLAN SET SHEET 9  
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PLAN SET SHEET 9  
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PLAN SET SHEET 10  
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PLAN SET SHEET 10  
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PILE INSTALLATION PLAN 
SAMPLE  
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Lesson 4

INSPECTOR’S
ROLE

4-1
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Learning Outcomes

• Identify and understand the Role and Duties
of the Inspector

• Assemble Your Tool Box

• Identify and Understand Pay Items/Quantities

• Perform Pile Tip, Penetration and Length
Driven calculations

• Identify the applicable 455 Specifications

4-2
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• To know the specifications, both the State 
Standard Specifications and the job Plans and 
Specifications.

• Be a “Recorder”

• Be a “Reporter”

• Keep the Project Administrator Informed

Inspector’s Role

4-3
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• Remember who you represent

• Do not delay or interfere with the
Contractor unnecessarily

• Remember the Goal- Constructing a project in

accordance with the approved documents

Inspector’s Role

4-4
 

 

Remember who you are representing and perform your job in a professional manner.  
 
Use common sense- do not delay the Contractor unnecessarily or interfere with their 
operations. They are responsible for constructing the project and any out of line delays 
caused by the inspector can be cause for claims.  
 
You and the Contractor both have the same goal- getting the project built.  The 
Contractor needs to construct it within the budget and schedule and you are there to 
ensure that the state gets what it pays for and that the project is constructed in general 
accordance with the approved plans and specifications. 
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Inspector’s Role

Keep the Project Administrator Informed

Notify the Project Administrator soon enough
that appropriate decisions or Corrective Actions
can be made or implemented in a timely fashion
to reduce the impact to the project schedule, cost
or quality.

4-5
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Inspector’s Role

KNOW THE
PLANS

KNOW THE
SPECIFICATIONS

4-6
 

 

In some projects, the Inspector is brought in at the last moment so it is imperative that 
you become familiar with the details of the project as quickly as possible. 
 
The Inspector should receive, in advance of the project starting, the approved Plans 
and Pile Installation Plan. Review these documents for items that affect you.  
 
This course is based upon the July 2014 Workbook Version of the Standard 
Specifications and Supplements. 
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INSPECTOR ATTITUDE 
The Inspector should  be a recorder.  In performing this function the inspector must 
make accurate and unbiased observations of all important pile driving construction 
events.   
Document events in a complete and a consistent way.   This is very important if 
construction proceeds other than anticipated. 
Perform your duties promptly. 
 
The inspector is also a reporter.  Complete the forms and reports accurately.  Keep 
the forms and diary up to date. The records kept by the Inspector are the only form of 
tangible data to make an engineering judgment whenever installation problems arise.   
Elimination of potential causes can best be made on the basis of accurate and 
complete data observations. 
 
Keep the Project Administrator informed. 
 
 
 

  

Be a “Recorder”

Be a “Reporter”

• Make accurate and unbiased
observations

• Document events: complete &
consistent

• Perform your duties promptly

• Complete reports & forms
accurately

• Keep forms and diary up-to-date
• Keep Project Administrator informed

Inspector’s Responsibilities

4-7

Be a “Recorder”

Be a “Reporter”

• Make accurate and unbiased
observations

• Document events: complete &
consistent

• Perform your duties promptly

• Complete reports & forms
accurately

• Keep forms and diary up-to-date
• Keep Project Administrator informed

Inspector’s Responsibilities

4-7
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With Project Administrator

• If interpretation of specifications is required, 
contact the Project Administrator

• If work is performed outside of the plans or specifications,
contact the Project Administrator

• For work or items requiring Approval, contact the Project 
Administrator

• Talk to Project Administrator daily

• Contact PA soon enough to make a difference and to 
minimize impacts to cost or schedule

Communication & Coordination

4-8
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• Review the approved Pile Installation Plan, and 
have any questions answered

• Discuss applicable Special Provisions

• Discuss administrative issues

• Discuss and resolve any conflicts.

• Discuss any special site considerations

Communication & Coordination

Pre-Driving Meeting

4-9
 

 

It is essential that a Pre-driving meeting be held and attended by the Project 
Administrator, Geotechnical Engineer and the Inspector. This is in addition to the 
general pre-construction meeting. This will allow for going over the Contractor’s 
Installation Plan submitted to see if there are any concerns. 
 
It will alert the Inspector as to potential problem areas that could affect the installation.  
 
This meeting will open up the communication between the team and enhance 
communication.  
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With Contractor

• Remember, you are a team

• Do Not direct the Contractor in their work

• If you observe potential non-conformance, notify the
Contractor, prior, to avoid the situation occurring

• Avoid delaying Contractor

Communication & Coordination

4-10
 

 

Remember that you are a team. 
 
The Inspector is NOT to direct the Contractor’s work. The Contractor is responsible for 
building the project. Remember, in a sense, the site belongs to the Contractor, they 
are the home owner, and the Inspector is, the Inspector. 
 
If you observe potential non conformance and possible conflicts, notify the contractor 
as soon as possible. Don’ t wait until the damage is done. You’ ll find that in some 
cases, the Contractor will begin to appreciate the heads up.  
 
With proper coordination and communication, you can avoid falling into situations that 
can cause possible delays. For example, if rain is expected tomorrow and the 
Contractor has their pile cushions stacked up but uncovered, remind the Contractor of 
the potential for rain. It just may have slipped the Contractor’s mind about not getting 
the pile cushions wet.   
 
Avoid delaying the contractor. 
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Assemble Your “Toolbox”

Casey 
Casey 

4-11
 

 

Prior to going out to the project, it is the Inspector’s responsibility to ensure that they 
have all of the up-to-date project documentation, forms, etc. 
 
Just as any other type of work, you can’ t do the job properly if you don’ t have the 
tools. 
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Checklists Prevent
Forgetting

Tools Checklist

4-12

Approved Job Information

� Project Plans & Specifications
w/ Revisions 

� Special Provisions & Technical
Special Provisions

� Pile Installation Plan
� Driving Criteria letter
� Authorized Pile length Letter

Daily Essentials

� Hard Hat
� Boots
� Ear & Eye Protection
� Pen / Pencil (with spare)
� 12’ Tape (Preferably 25’)
� 150’ Tape
� Builders Square
� Life Jacket or reflective jacket
� Watch
� Calculator
� Camera
� Scale
� Level
� Weighted Tape (100’)
� Plumb bob

Testing Equipment

� Saximeter
� Spare batteries 

Documentation Material

� Pile Driving Record Log Book

� Construction Daily Report

References

� Standard Specifications 
� Pile Inspector’s Qualification 

Course Manual

SAMPLE INSPECTOR’S “TOOLS” CHECKLIST

 

 

Here is a checklist of the items needed to perform the inspector duties 
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COMPONENT CHECK

Plan Revisions
Always check for revised sheets to see
if there are any changes that affect the
pile construction.

Does Project ID No., location, etc. 
agree with the information you were
provided?

Do the pay quantities and items agree?

Key Sheet

Summary of
Pay Items 

Project Document Check

4-13
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COMPONENT CHECK

Does there appear to be any conflicts
with production or test piles? If so, are
there provisions for addressing these
conflicts?

Utilities

Traffic Control

Does there appear to be any conflicts
with production or test piles? Does the 
sequence of pile installation conflict?
If so, are there provisions for addressing
these conflicts?

Project Document Check

4-14
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STRUCTURAL
PLANS CHECK

General Notes
Compare with the Pile Data Table. Do any 
“Notes” contain changes to the 
specifications or specification 
applications?

Does the number of bent/piers or pile 
locations match the Pile Data Table? Do 
the elevations shown compare favorably 
with the Pile Data Table?

General Plan &
Elevation

Structural Plan Sheet Check

4-15
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STRUCTURAL
PLANS CHECK

Are groundwater tables/piezometric levels
shown? Do the boring(s) extend beyond the
proposed pile tip elevations? 

Does the foundation layout match the
Pile Installation Plan relating to
number, sequencing, elevations, etc.?

Rpt. of Core
Borings

Foundation
Layout

Structural Plan Sheet Check

4-16
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Pay Quantities

PAY
QUANTITIES

4-17
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455-11 Method of Measurement (All
Piling).

455-11.1 Treated Timber Piling: The
quantity to be paid for will be the length, in
feet, furnished, placed, and accepted
according to the authorized lengths list,
including any additions and excluding any
deletions thereto, as approved by the
Engineer.

455-11  Method of Measurement

4-18
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455-11.2 Prestressed Concrete Piling:
455-11.2.1 General: The quantity to be paid for will
be the length, in feet, of Prestressed Concrete
Piling furnished, driven and accepted according to
the authorized lengths list, including any additions
and excluding any deletions thereto, as approved
by the Engineer.

455-11.2.2 Furnished Length: The furnished
length of precast concrete piles will be considered
as the overall length from head to tip. Final pay
length will be based on the casting length as
authorized in accordance with 455-5.14.3 subject
to provisions of 455-11.2.3 through 455-11.2.8,
455-11.8, 455-11.9 and 455-11.13.

455-11  Method of Measurement

4-19
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455-11.2 Prestressed Concrete Piling:

455-11.2.3 Build-ups: The lengths of pile build-
ups authorized by the Engineer, measured from 
the plane of cutback or the joint between the 
sections, to head of build-up, will be included in the 
quantities of Prestressed Concrete Piling.

455-11.2.4 Piles Requiring Cut-offs: No
deduction from the length, in feet, of Piling will be
made if cut-offs are required after the pile has
been driven to satisfactory bearing.

455-11  Method of Measurement

4-20
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455-11  Method of Measurement

455-11.2.5 Piles Driven Below Cut-off Elevation:
Where a pile is driven below cut-off elevation and
satisfactory bearing is obtained so that no further
driving is required, the length of pile will be
measured from cut-off elevation to tip of the pile.

455-11.2.6 Driving of Splice: If a pile is driven
below cut-off and satisfactory bearing is not
obtained, and additional driving is required after
construction of a satisfactory splice, an additional 10
feet of piling will be paid for the additional driving.
This compensation for driving of splice, however, will
not be allowed for test piles that are spliced and
redriven.

4-21
 

 

 

  



                                 Student manual                                                                                       Lesson 4 – Inspector’s Role  

 

        Version 1.0- 1/15                                                                                                                             4-22 

 

 

455-11.9.1 Set-Checks/Test Piles: There will be no
separate payment for the initial four set-checks performed
the day of and the working day following initial driving. For
each additional set-check ordered by the Engineer and
performed within the following working day of initial driving,
an additional quantity of 10 feet of piling will be paid.

455-11.9.2 Set-Check/Production Piles: There will be no
separate payment for the initial two set-checks performed
the day of and the working day following initial driving. For
each additional set-check ordered by the Engineer and
performed within the following working day of initial driving,
an additional quantity of 10 feet of piling will be paid.

455-11  Method of Measurement
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455-11.3 Steel Piling:

455-11.3.1 General: The quantity to be paid for
will be the length, in feet, of Steel Piling
furnished, spliced, driven and accepted, up to the
authorized length, including any additions and
excluding any deletions thereto as approved by
the Engineer.

455-11.3.2 Point Protectors: The quantity to be
paid for will be each for the total of point
protectors authorized, furnished, and properly
installed.

455-11  Method of Measurement
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455-11.4 Test Piles: The quantity to be paid for of test
piles of various types, will be the length, in feet, of Test
Piling furnished, driven and accepted, according to the
authorized length list, and any additions or deletions
thereof as approved by the Engineer.

Where a test pile is left in place as a permanent pile, it
will be paid for only as Test Piles. Any extensions
necessary to continue driving the pile for test
purposes, as authorized by the Engineer, will be paid
for as Test Piles. Other build-ups made only to
incorporate the pile into the structure as a permanent
pile will be included in the quantities of regular Piling
and will not be paid for as Test Piling.

455-11  Method of Measurement
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455-11  Method of Measurement

4-25

455-11.5 Dynamic Load Tests: Payment will be based on
the number of dynamic load tests as shown in the plans or
authorized by the Engineer, completed and accepted in
accordance with the Contract Documents. No separate
payment will be made for dynamic load tests used to
evaluate the Contractor’s driving equipment. This will
generally be done on the first test pile or production pile
driven on a project with each combination of proposed
hammer and pile size and/or a separate pile to evaluate
any proposed followers, or piles driven to evaluate
proposed changes in the driving system….
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455-11.5 Dynamic Load Tests: (Continued)
…. No payment will be made for dynamic load tests
used to evaluate the integrity of a pre-planned epoxy-
bonded dowel splice. Include all costs associated with
dynamically testing production piles with epoxy-bonded
dowel splices in the Pay Item 455-34. No payment will
be made for dynamic load tests on test piles.

Payment for attaching equipment to each
production pile for dynamic load testing prior to initial
driving and as authorized by the Engineer will be 20 feet
of additional pile. No payment will be made for attaching
dynamic testing equipment for set-checks or redrives.

455-11  Method of Measurement
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455-11  Method of Measurement

4-27

455-11.8 Pile Splices: The quantity to be paid for
authorized drivable splices and build-ups greater
than 5 feet in length in concrete piling, and test
piling, which are made for the purpose of obtaining
authorized pile lengths longer than shown as the
maximum length in the Standard Indexes, for
obtaining greater lengths than originally authorized
by the Engineer, to incorporate test piling in the
finished structure, for further driving of test piling,
or for splices shown in the Plans, will be 30 feet of
additional prestressed concrete piling under Pay
Item No. 455-34.

 

 

 

  



                                 Student manual                                                                                       Lesson 4 – Inspector’s Role  

 

        Version 1.0- 1/15                                                                                                                             4-28 

 

 

455-11  Method of Measurement

4-28

455-11.8 Pile Splices: (Continued)

For concrete piles, where the build-up is 5 feet or less in
length, the quantity to be paid for will be 9 feet of
prestressed concrete piling under Pay Item No. 455-34 as
compensation for drilling and grouting the dowels and all
other costs for which provision has not otherwise been
made.
The quantity to be paid for authorized splices in steel piling
and test piling for the purpose of obtaining lengths longer
than the lengths originally authorized by the Engineer will
be 20 feet of additional steel piling.
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455-11.11 Protection of Existing Structures:
The quantity to be paid for will be at the Contract
lump sum price. When the Contract Documents
do not include an item for protection of existing
structures, the cost of settlement monitoring as
required by these Specifications will be included
in the cost of the structure; however, work in
addition to settlement monitoring will be paid for
as Unforeseeable Work when such additional
work is ordered by the Engineer.

455-11  Method of Measurement
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455-11.12 Static Load Tests: The quantity to be
paid for will be the number of static load tests of
the designated tonnages, each, as shown in the
plans or authorized by the Engineer, actually
applied to piles, completed and accepted in
accordance with the plans and these
Specifications.

455-11  Method of Measurement
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455-11.13 Preformed Pile Holes: The quantity 
added to the payment for piling will be 30% of the 
length of completed Preformed Pile Holes from 
existing ground or the bottom of any required 
excavation, whichever is lower, to the bottom of 
preformed hole acceptably provided, complete for 
the installation of the bearing piles, regardless of 
the type of pile (test pile or production pile) installed 
therein. Only those holes authorized to be paid for, 
as provided in 455-5.9.3, will be included in the 
measurement for payment. The Engineer will 
authorize payment for Preformed Pile Holes only 
when the pile has been placed in proper position 
and has achieved the required penetration.

455-11  Method of Measurement

4-32
 

 

 

  



                                 Student manual                                                                                       Lesson 4 – Inspector’s Role  

 

        Version 1.0- 1/15                                                                                                                             4-33 

 

 

455-12 Basis of Payment (All Piling).

455-12.1 Treated Timber Piling: Price and
payment will be full compensation for
furnishing all materials, including collars,
metal shoes, copper cover sheets,
preservatives and tar, and for wrapping pile
clusters with wire cable, where so shown in
the plans.

455-12  Basis of Payment

4-33
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455-12.2 Prestressed Concrete Piling: Price
and payment will be full compensation for the
cost of furnishing and placing all reinforcing
steel, predrilled holes, furnishing the material for
and wrapping pile clusters with wire cable where
so shown in the plans and grouting of preformed
pile holes when shown in the plans.

455-12  Basis of Payment

4-34
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455-12.3 Steel Piling: Price and payment will
be full compensation for all labor, equipment,
and materials required for furnishing and
installing Steel Piling, including welding and
painting as specified and the cost of predrilling
pile holes described in 455-5.1.1. The cost of
any sand or concrete fill and reinforcing steel in
pipe piles will be included in the price for Steel
Piling…

455-12  Basis of Payment
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455-12.4 Test Piles: Price and payment will be full
compensation for all incidentals necessary to complete
all the work of this item except splices, build-ups, pile
extractions and preformed pile holes authorized by the
Engineer and paid for under other pay items or
payment methods. The cost of all additional work not
listed above necessary to ensure required penetration
and attain required bearing of the test piles will be
included in the price bid per foot of Test Pile, including
driving and all other related costs.

455-12  Basis of Payment
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455-12  Basis of Payment

4-37

455-12.5.1 Dynamic Load Tests: All test piles will
require dynamic load tests, and include all costs
associated with dynamic load tests in the pay items
for test piles.

455-12.5.2 Dynamic Load Tests/ Production
Piles: Payment will be full compensation for all
labor, equipment, materials, instrumentation and
installation required to assist the Engineer in
performing this work.
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455-12.8 Preformed Pile Holes: There is no separate
pay item for Preformed Pile Holes. Payment will be made
as the unit price for Piling of the applicable pile type.
Payment will be full compensation for all labor, equipment,
casings and materials required to perform this work.

455-12  Basis of Payment
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455-12.9 Protection of Existing Structures: Price
and payment will be full compensation for all labor,
equipment, and materials required to perform this
work.

455-12  Basis of Payment
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455-12.12 Pile Cut-Off: Anticipate all piles will
require cutting-off, and include all costs
associated with pile cut-off in the pay items for
piling.

455-12  Basis of Payment
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Pay Item Summary- Concrete Piles

Set-checks- 10 ft. except: 
Prod. 2< 1 wkg. day–No Chrg.
Test. <2 hr. 2 @ No Chrg.
<1 wkg. day 2 @ No Chrg. 

Re-drive >1 wkg. day - 20 ft. 

4-41
 

This table summarizes the way the quantities are determined for concrete piles.  As 
you can see most of the work items get converted into pile length quantities. For 
example set-checks, re-drives,  dynamic testing, splices, and preforming preforming.  
Let us review these: 
Click to show 1 st arrow 
Set-checks: They are paid as 10 ft of piling each. They are paid as test piling for test 
piles and as production piling for production piles.  However there are some free set-
checks.  For example in test piles we have four  set checks for free when: 
The first two are performed within two hours of completion of the initial drive, and the 
other two are done within the working day following the initial drive.  For example, 
today the contractor did the initial drive of the test pile.  If we order to do two set-
checks today within two  hours of finishing the initial drive, those are free.  If in addition  
we order another set-check at 5 pm tomorrow  (a working day) then that is also free.  If 
we exceed the four free set-checks we will pay at 10 ft  of test pile per set-check 
above the free four. 
In production piles we have two free set checks when they are done within the day 
following the initial driving day. Beyond this time we pay at 10 feet of production pile. 
Click to show 2 nd arrow 
Re-drives:  If we order a redrive after one working day following the day  of finishing 
the initial drive we pay at 20 ft of test piling. They are paid as test piling for test piles 
and as production piling for production piles. 
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Pay Item Summary- Concrete Piles

Splice >5 ft.- 30 ft. to make +
10 ft. drive

Set-checks- 10 ft. except: 
Prod. 2< 1 wkg. day–No Chrg.
Test. <2 hr. 2 @ No Chrg.
<1 wkg. day 2 @ No Chrg. 

Re-drive >1 wkg. day - 20 ft. 

Splice < or =5 ft.- 9 Ft.  Pile 

4-42
 

Splices longer than 5 ft are  paid as follows:  30 ft of piling to pay for the materials and 
labor of attaching the two pieces.  In addition we pay for whatever splice length we 
authorize  to attach to the original pile. We also pay for redriving of the splice if we 
needed for  concrete production piles. We will not pay for  splice redrive  on test piles 
and on steel piles. 
Splices up 5 ft in long are popularly known as build-ups, leaving the name of splice to 
the extensions longer than 5 ft when you will need order a prefabricated section.  
Splices 5 ft or shorter are cast in place.  There will be also some labor and materials to 
prepare for building up.  In this case we pay 9 ft for manufacturing the splice and the 
length of pile we are extending. 
Please keep in mind that  the quantity of feet  to be paid of making a splice whether it 
is for production pile or a test pile will be in terms of production pile.  Just because it is 
a test pile we don’ t pay the 30 ft as a test pile.  The effort and cost of materials and 
labor for drilling holes, placing dovels, placing a form, pouring epoxy and attaching the 
sections must not be different between production piles and test piles.   This means 
that the 9 ft (for build ups up to 5 ft) and the 30 ft  for the precast  splice sections would 
be as production piles.   
The cost of the pile length ordered for the splice will be in terms of production pile for 
production piles.  For test piles, it will depends.  If the splice is ordered to complete a 
pile that went below cut-off, and does not be tested, we pay only as a production pile. 
For example we have a test pile in a bent that  did not reach capacity at the cut-off and 
the engineer continued driving until he got satisfied with the bearing.  The pile ended 
up above ground but 10 below cutoff.  He does not need to drive the pile anymore. All 
he needs is to extend the pile to cutoff elevation of the plans. In this case we would 
pay the 10 ft length of the extension as a production pile. 
If the splice in a test pile is tested (driven) we would pay as a test pile item. 
The reason this is important is that test piles are usually much more expensive than 
production piles (2 to 3 times). 
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Pay Item Summary- Concrete Piles

Splice >5 ft.- 30 ft. to make +
10 ft. drive

Preforming- 30% of 
Drilled hole depth in  ft

Set-checks- 10 ft. except: 
Prod. 2< 1 wkg. day–No Chrg.
Test. <2 hr. 2 @ No Chrg.
<1 wkg. day 2 @ No Chrg. 

Re-drive >1 wkg. day - 20 ft. 

Splice < or =5 ft.- 9 Ft.  Pile 

4-43
 

 

Driving of a splice in production pile is paid at 10 ft. Driving of a Test pile splice is not 
paid.   
 
Click to show last arrow 
Preforming:  We pay 30% of the Drilled hole depth in feet 
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Point Protectors- Each 

Re-drive >1 wkg. day - 20 ft. 

Splice 20 ft. to make 

Preforming- 30% of 
Drilled hole depth in ft .

Set-checks- 10 ft. except: 
Prod. 2< 1 wkg. day–No Chrg.
Test:  <2 hr. 2 @ No Chrg. and
2 more<1 wkg. 2 @ No Chrg. 

Pay Item Summary- Steel Piles

4-44
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Learning Outcome
Concrete Production Pile

ITEM QUANTITY PAY- Piling Furnished

4 (within 1 day)

-4 Set-checks

1

-1 Redrive

1

-Splice

1

-Drv. Splice

1

- Cut-off Elev.

60’

Actual Piling Dlv’d.

Predrill

Set-check

Dynamic Load Test

Redrive

Splice length

Splice

Driving of Splice

Cut-off

60’

Pile Tip

Pile Top

30’

30’

0

15’

4-45
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Learning Outcome

-1Set-checks
-0 Redrives

-Splice

(non-driven)

- Cut-off Elev.

60’

Pile Tip

Pile Top

10’
1 @ 1½ hr.)

0

1

0

1

Actual Piling Dlv’d.

Preform

Set-check

Dynamic Load Test

Redrive
Production Piling:

Splice length

Splice

Driving of Splice

Cut-off

60’

10’

1

15’

Concrete Test Pile

ITEM QUANTITY PAY- Piling Furnished

Test Pile:

4-46
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Learning Outcome

-4 Set-checks
-2 Redrives

70’

Pile Tip

- Cut-off Elev.

Build-up 1.0’

4 (within 1 day)

2

N/A

N/A

1

Actual Piling Dlv’d.

Predrill

Set-check

Dynamic Load Test

Redrive

Splice length

Splice

Driving of Splice

Build-up

70’

1’

0

20’

Concrete Production Pile

ITEM QUANTITY PAY- Piling Furnished

4-47
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Learning Outcome
Concrete Test Pile

ITEM QUANTITY PAY- Piling Furnished

0 

-3 Set-checks

0

N/A

N/A

1

- Cut-off Elev.

80’

Actual Piling Dlv’d.

Predrill

Set-checks (all done within 1 day)

Dynamic Load Test*

Redrive

Splice length

Splice

Driving of Splice

Cut-off

80’

Pile Tip

Pile Top

N/A

0

15

4-48
 

 

 

  



                                 Student manual                                                                                       Lesson 4 – Inspector’s Role  

 

        Version 1.0- 1/15                                                                                                                             4-49 

 

 

Learning Outcome

Steel Production Pile

ITEM QUANTITY PAY- Piling Furnished

3 (within 1 day)

-3 Set-checks

1

-1 Redrive

1

-Splice

1

-Drv. Splice

1

- Cut-off Elev.

60’

Actual Piling Dlv’d.

Preform

Set-checks

Dynamic Load Test

Redrive

Splice length

Splice

Driving of Splice

Cut-off

60’

Pile Tip

Pile Top

30’

30’

0

20’

(All set 

checks and 

redrive were 

instrumented)

4-49
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Learning Outcome

Steel Test Pile
ITEM QUANTITY PAY- Piling Furnished

3 (within 1 day)

-3 Set-checks
1 -1 Redrive

1

-Splice

1

-Drv. Splice

1

- Cut-off Elev.

60’

Actual Piling Dlv’d.

Preform

Set-checks

Dynamic Load Test

Redrive

Splice length

Splice

Driving of Splice

Cut-off

60’

Pile Tip

Pile Top

30’

30’

0

20’

(All set 

checks and 

redrive were 

instrumented)

4-50

Test Pile:

Production Pile:
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Inspector
Math

Inspector Math

4-51
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The Inspector needs to determine:

• Tip Elevation

• Penetration

• Length Driven

• “Minimum Tip Target”

• “Cutoff Target”

Inspector Math

4-52
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PILE TIP ELEVATION: The elevation of the bottom (or
“Tip”) of the pile, which is the Reference Elevation minus
the length of pile beneath the reference

Tip Elev.= Ref. Elev. - Length below Ref. Elev.

PILE PENETRATION : Is defined as the length of pile that is
below the lowest of the following 3 elevations:

1. Ground Surface
2. Bottom of Excavation
3. Scour

Inspector Math

4-53
 

 

 

  



                                 Student manual                                                                                       Lesson 4 – Inspector’s Role  

 

        Version 1.0- 1/15                                                                                                                             4-54 

 

 

PILE PENETRATION is computed as:

Penetration= Lowest of - Tip Elevation

PILE LENGTH DRIVEN : The length of pile between the
Cutoff elevation and the Tip elevation.

Length Driven = Cutoff Elev. - Tip Elev.

Inspector Math

4-54
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Penetration = Ground Elev. - Tip Elev.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Ground Surface

Elevation= +0.00’

Reference 

Elevation= + 2.00’

Cutoff

Elevation= +5.00’

(No Scour)

Determine Pile Penetration

Pile Penetration is the lowest elev. minus

the Tip Elevation.

Lowest of:     1. Ground Surface Elevation

2. Bottom of Excavation

3. Scour

Penetration =
Tip Elev. = - 27.00’

Penetration =

Penetration =

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

Problem 1- Penetration

4-56
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S

 

Length Driven = Cutoff Elev. - Tip Elev.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Ground Surface

Elevation= +0.00’

Reference 

Elevation= +2.00’

Cutoff

Elevation= +5.00’

(No Scour)

Determine Driven Length

Length Driven is Cutoff elev. minus

the Tip Elevation.

Length Driven =

Tip Elev. = - 27.00’

Length Driven =

Length Driven =

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0

Problem 1- Length Driven

4-57
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Length Below Ref. Elev

1

Vert.

component

Tip Elev. = Ref. Elev. - [Length Below Ref. Elev. x Corr. Factor]

Determine Tip Elev.

Tip elevation is the Reference

elev. minus the Vertical length

of pile below the reference.

Problem 2- Battered Pile case

4-58

Tip Elev. = Ref. Elev. - Length Below Ref. Elev.

For a vertical pile, corr.  factor= 1, then
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1

Vertical

12:1                85.237       0.997

10:1                84.289       0.995 

12:2  (6:1)      80.538       0.986 

10:2  (5:1)      78.690       0.981

12:3  (4:1)      75.964       0.970 

10:3                73.301       0.958

12:4   (3:1)     71.565       0.949

10:4   (5:2)     68.199       0.928

12:5                67.380       0.923  

Batter Ratio.

Problem 2- Battered Pile Correction Factors

4-59

Angle Corr. Factor

angle
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Length Below Ref. Elev.= 37.50’

Batter Ratio =  5:1

Corr.  Factor = 0.981

Reference
Elevation= +7.00’

1

5

Cutoff Elev. = +10.00’

Ground Surface

Elev.= +4.00’

Tip Elev. = Ref. Elev. - [Length Below Ref. Elev. x Corr. Factor]

Determine Tip Elev.

Tip elevation is the Reference

elev. minus the Vertical length

of pile below the reference.

Tip Elev. = 

Tip Elev. =

Tip Elev. =

100 Year

Scour = +1.50’

Problem 2- Tip Elevation

4-60
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Determine Pile Penetration

Pile Penetration is the lowest

elev. minus the Tip Elevation.

Lowest of:     1. Ground Surface Elevation

2. Bottom of Excavation

3. Scour

Penetration = Penetration Vertical component

correction factor

Problem 2- Penetration

4-61

1

Vertical

Penetration = Lowest of the 3 elevations – tip elev.

correction factor
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Penetration =

Determine Pile Penetration

Pile Penetration is the lowest

elev. minus the Tip Elevation.

Lowest of:     1. Ground Surface Elevation

2. Bottom of Excavation

3. Scour

Reference
Elev= +7.00’

1

5

Cutoff Elev. = +10.00’

Ground Surface

Elev.= +4.00’

Penetration =

Penetration = [Scour - Tip Elev.] ÷ Correction Factor

100 Year

Scour = +1.50’

Tip Elev. = -29.79’ Penetration =

Batter Ratio =  5:1

Corr.  Factor = 0.981

Problem 2- Penetration
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Length Driven =

Driven Length = 

Length Driven =[Cutoff Elev. - Tip Elev.] ÷ Corr. Factor

Determine Driven Length

Length Driven is Cutoff elev.

minus the Tip Elevation.

1

5

Ground Surface

Length Driven =

Problem 2- Length Driven

4-63
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Length Driven =

Length Driven=

Length Driven =[Cutoff Elev. - Tip Elev.] ÷ Corr. Factor

Determine Driven Length

Length Driven is Cutoff elev.

minus the Tip Elevation.

Batter Ratio =  5:1

Corr.  Factor = 0.981

Reference
Elev= +7.00’

1

5

Cutoff Elev. = +10.00’

Ground Surface

Elev.= +4.00’

100 Year

Scour = +1.50’

Length Driven =

Tip Elev. = -29.79’

Problem 2- Length Driven
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“MINIMUM TIP” TARGET MTT

Provides the pile length to mark in
the Log Book, prior to driving, that
assists you in easily identifying
when the pile tip has reached the
specified “Minimum Tip Elevation”.

To Calculate MTT:

Vertical Pile Case:
MTT= Ref. Elev. – Min. Tip Elev.

Batter Pile Case:
MTT= (Ref. Elev. – Min. Tip Elev.)

Corr. Factor

Ref. Elev.

“MINIMUM TIP” TARGET

4-65

Req’d Min. Tip Elev.
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“MINIMUM TIP” TARGET MTT

Pile Length = 80’
Req’d Min. Tip Elev. = - 50.0 

Ref. Elev.
+9.0

MTT=
MTT=
MTT=

“MI NIMUM TIP” TARGET

4-66

To Calculate MTT:

Vertical Pile Case:
MTT= Ref. Elev. – Min. Tip Elev.

Batter Pile Case:
MTT= (Ref. Elev. – Min. Tip Elev.)

Corr. Factor
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“SET-CHECK” TARGET SCT

Provides the pile length to mark in the Log
Book, prior to driving, that assists you in
easily identifying when the pile is at 1 ft
from the cutoff elevation.

To Calculate SCT

Vertical Pile:
SCT= Pile Length – 1’ – (Cut-off Elev. – Ref. Elev.)

Batter Pile-
SCT= Pile Length – 1’ – (Cut-off Elev. – Ref. Elev.)

Corr. Factor

Ref. Elev.

Cutoff Elev.

“STOP FOR SET-CHECK” TARGET

4-67
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“STOP FOR SET-CHECK” TARGET

To Calculate SCT

Vertical Pile:
Pile Length – 1’ – (Cut-off Elev. – Ref. Elev.)

Batter Pile:
Pile Length – 1’ – (Cut-off Elev. – Ref. Elev.)

Corr. Factor

Pile Length = 80’

Ref. Elev.
+9.0

Cutoff Elev.
+18.0

SCT=
SCT=
SCT=

“STOP FOR SET-CHECK” TARGET

4-68
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Learning Outcomes

• Identify and understand the Role and Duties
of the Inspector

• Assemble Your Tool Box

• Identify and Understand Pay Items/Quantities

• Perform Pile Tip, Penetration , Length
Driven, minimum tip target and set
check target calculations.

• Identify the applicable 455 Specifications

4-69
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End of Lesson 4

ANY 
QUESTIONS ?
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PRECAST CONCRETE PAYMENT SUMMARY TABLE 
Effective 7-1-2014 

ITEM PAYMENT 455 SPEC. 
Prestressed Concrete Piling Piling bid price, Feet 455-12.2 
Prestressed Concrete test Piling Piling bid price, Feet 455-12.4 
Cut-off (remaining piling) No Payment                                    455-12.12 455-11.2.4 
Driving of Test Pile Splice No Payment 455-12.4 
Replacing Piles   
    -     Broken and irreparable piling, or mislocated piling and  

   Contractor is responsible-extract and replace                                                                        
 -     Piling driven below cut-off without achieving bearing   
       and the Engineer elects to extract pile and replace          
 -     Broken and irreparable piling, or mislocated piling and 

           Department is responsible – extract and replace 
- “Undamaged” Pile extracted and driven somewhere else 
- Damaged or misplaced piling, and replacement is required and 

Department is responsible 
- Extracting of original pile to substitute for longer pile in lieu of 

splicing and build-up of original pile. 

- No payment 
 

- Unforeseeable Work 
 
- Unforeseeable Work; pay piling furnished 

bid price 
- Paid at 30% of contract unit price for piling 
- Pay for both original and replacement piling  
    under piling furnished 
- Pay original pile length + additional 

authorized  build up + 30 Ft. of piling 
furnished for extracting original pile 

455-11.2.7 
 
455-11.2.7 
 
455-11.2.7 
 
455-11.2.7 
455-11.2.7 
 
455-11.2.7 

Set-Checks & Redrives   
 -  Test piles;  Engineer may elect to interrupt pile driving up to 4 

times on each test pile (2 times for up to 2 hours and 2 
additional times during the next working day following the initial 
drive day) within 1 working day following the  initial driving. 

 -     Each additional set check determined necessary by the 
Engineer after the 4 previously mentioned above and within 1 
working day following end of initial driving 

-     Any re-drive after 1 working day following the initial driving  day.     

-   No Payment 
  
 
 

- 10 feet piling furnished bid price 
 
 

 -    20 feet piling furnished bid price 

455-11.9 
455-5.12.1 
 
 
455-11.9 
 
 
455-11.9 

 -    Production piles; 2 set-checks within initial driving and the 1 
working day following the end of initial driving. 

- Any additional set check within the 1 working day following the 
end of initial driving. 

- Re-drive Production Pile; After 1 working day following the  
initial driving day. 

- No Payment 
 
- 10 feet piling furnished bid price 
 
- 20 feet  piling furnished bid price 

455-11.9.2 
 
455-11.9.2 
 
455-11.9.3 

Dynamic Load Tests   
- Test Piles: Prices include instrumentation, materials and labor. 
-      Production piles: Authorized by the Engineer for hooking up      

the instrument and begin driving, and then 
- Instrumentation on set-checks . 

-   No Payment 
- 20 feet piling furnished bid price 
 
-  No Payment 

455-11.5 
455-11.5 
 
455-11.5 

Splices (Build-up) ≤ 5 feet below cut-off elevation   
       Production and Test Piles: 

- Materials and labor 
- Piling Build-up  length 

 
- 9 feet of Production Pile  
- Build up length of Production Pile 

 
455-11.8 
455-11.8 

Splices (Build-up) > 5 feet below cut-off elevation   
    Test Piles 
    -  Splice Length Authorized –Non driven 
    -  Splice Length Authorized - Driven for test purposes  
    -  Splice (Material and Labor) 
    -  Driving of Splice  
Production Pile 
    -  Splice Length Authorized 
    -  Driving of production piling splice 

- Splice (Material and Labor) 

 
- Length in feet of Production Pile bid price 
- Length in feet of Test Pile bid price 
- 30 feet Production Pile bid price 
- No payment 

 
-  Length in feet of Production Pile bid price 
-  10 feet production piling bid price 
-  30 feet of Production Pile bid price 

 
455-11.8 
455-11.8 
455-11.8 
455-11.2.6 
 
455-11.8 
455-11.2.6 
455-11.8 

Static Load Tests   
    -  static Load Tests -  Static Load test bid price 455-11.12 
Preforming - 30% of piling per foot 455-11.13 
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STEEL PILE PAYMENT SUMMARY TABLE 
Effective 7-1-2012  

ITEM PAYMENT 455 SPEC. 
Piling Length Piling bid price, Feet 455-12.3 
Test Piling Piling bid price, Feet 455-12.4 
Point Protectors Per each authorized, furnished & installed 455-11.3.2 
Driving of Test Splice No Payment 455-12.4 
Replacing Piles   
    -  Broken and irreparable piling, or mislocated piling and  

 Contractor is responsible-extract and replace                                                                        
 -  Piling driven below cut-off without achieving bearing   
    and the Engineer elects to extract pile and replace    
-  Broken and irreparable piling, or mislocated piling and 

        Department is responsible – extract and replace 
 

- “Undamaged” Pile extracted and driven somewhere else 
 

- Damaged or misplaced piling, and replacement is required and 
Department is responsible 
 

- Extracting of original pile to substitute for longer pile in lieu of 
splicing and build-up of original pile 

- No payment 
 
- Unforeseeable Work 
 
- Unforeseeable Work; pay piling  
   Furnished per bid price for both damaged    
   and replacement. 
- Paid at 30% of contract unit price for 
   Piling 
- Pay for both original and    replacement 

piling under piling furnished. 
- Pay original pile length + additional  
   authorized  build up + 30 Ft. of piling  
   furnished for extracting original pile 

455-11.2.7 
 
455-11.2.7 
 
455-11.2.7 
 
 
455-11.2.7 
 
455-11.2.7 
 
455-11.2.7 

Set-Checks & Redrives   
 - Test piles Engineer may elect to interrupt pile driving up to 4 

times on each test pile (2 times for up to 2 hours and 2 
additional times during the next working day following the initial 
drive day) within 1 working day following the  initial driving. 

-   Each additional set check determined necessary by the 
Engineer after the 4 previously mentioned above and within 1 
working day following end of initial driving 

-  Any re-drive after 1 working day following the initial driving  day 
 
 -  Production piles; 2 set-checks within initial driving and the 1 

working day following the end of initial driving. 
- Any additional set check within the 1 working day following the 

end of initial driving. 
- Re-drive Production Pile; After 1 working day following the  initial 

driving day. 

-   No Payment 
  
  

- 10 feet piling furnished bid price 
 
 
 

 -    20 feet piling furnished bid price 
 

- No Payment 
 
- 10 feet piling furnished bid price 
 

 -   20 feet  piling furnished bid price 

455-11.9.1 
455-5.12.1 
 
455-11.9.1 
 
 
 
455-11.9.3 
 
455-11.9.2 
 
455-11.9.2 
 
455-11.9.3 
 

Dynamic Load Tests   
- Test Piles: Prices include instrumentation, materials and labor. 

 
-   Production piles: Authorized by the Engineer for hooking up      

the instrument and begin driving 
 

   -   Instrumentation on set checks 

-   No Payment 
 
- 20 feet piling furnished bid price 
 
 
-  No Payment 

455-11.5 
455-12.5.1 
455-11.5 
 
 
455-11.5 

Splices    
Test Piles 
    -  Splice Length Authorized –Non driven 
    -  Splice Length Authorized - Driven for test purposes only 
    -  Splice (Material and Labor) 
    -  Driving of Splice  
Production Pile 
    -  Splice Length Authorized 
    -  Driving of production pile splice 

-   Splice (Material and Labor) 

   
-  Length in feet of production pile bid price 
-  Length in feet of Test pile bid price 
-  20 feet Production Pile bid price 
-  No Payment 
 
-  Length in feet of Production Pile bid price 
-  No Payment  
-  20 feet  Production Pile bid price 

 
455-11.8 
455-11.8 
455-11.8 
455-11.2.6 
 
455-11.8 
455-11.2.6 
455-11.8 

Static Load Tests   
    -  static Load Tests -   Static Load test bid price 455-11.12 
Preforming - 30% of piling per foot 455-11.13 
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Lesson 5

TEST PILE
PROGRAM

5-1  
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Learning Outcomes

• Describe the Test Pile Program Process

• Describe the various pile testing methods

• Identify key elements of the Driving Criteria Letter

• Identify key elements of the Authorized Pile Length Letter
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Performed in Advance of Production Piles
Geotechnical Engineer will be On-site

Purpose of Test Piles

455-5.12.1 Description: Drive piles of the same cross-
section and type as the permanent piles shown in the
plans, in order to determine any or all of the following:
(a) the installation criteria for the piles.
(b) the nature of the soil.
(c) the lengths of permanent piles required for the work.
(d) the driving resistance characteristics of the various
soil strata.
(e) the amount of work necessary to obtain minimum
required pile penetration.
(f) the ability of the driving system to do the work.
(g) the need for point protection

5-3  
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• Scheduling Geotechnical Engineer

• Piles, Delivery, Handling, Marking

• Equipment Verification

• Establish Template and /or Reference Point
Elevation

• Record Driving Event

GEOTECHNICAL
ENGINEER

WILL MAKE 
DECISIONS

DURING TEST
PILES

Inspector’s Role

5-4  
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Checklist
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455-5.12.1 Description: (Continued)

… Because test piles are exploratory in nature,
drive them harder (within the limits of practical
refusal), deeper, and to a greater bearing
resistance than required for the permanent
piling. Except for test piles which are to be
statically (or Statnamically) load tested, drive
test piles their full length or to practical refusal.
Build up test piles which have been driven their
full length and have developed only minimal
required bearing, and proceed with further
driving….

455-5.12  Test Piles
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455-5.12.1 Description: (Continued)

…. As a minimum, unless otherwise directed by
the Engineer, do not cease driving of test piles
until obtaining the required bearing capacity
continuously, where the blow count is
increasing, for 10 feet unless reaching practical
refusal first. For test piles which are to be
statically or Statnamically load tested, ignore
this minimum and drive these piles as
anticipated for the production piles. ….

455-5.12  Test Piles
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455-5.12.1 Description: (Continued)

… When test piles attain practical refusal prior
to attaining minimum penetration, perform all
work necessary to attain minimum penetration
and the required bearing.

Where practical, use water jets to break the pile
loose for further driving. Where jetting is
impractical, extract the pile and install a
Preformed Pile Hole through which driving will
continue. The Department will consider the
work of extracting the pile to be Unforeseeable
Work

455-5.12  Test Piles
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455-5.12.1 Description: (Continued)

When driving test piles other than low
displacement steel test piles, have preforming
equipment available at the site and water jets
as specified in 455-5.7 when jetting is allowed,
ready for use, before the test pile driving
begins.

455-5.12  Test Piles
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455-5.12.1 Description: (Continued)

When driving test piles other than low
displacement steel test piles, have preforming
equipment available at the site and water jets
as specified in 455-5.7 when jetting is allowed,
ready for use, before the test pile driving
begins.

455-5.12  Test Piles
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455-5.12.1 Description: (Continued)

The Engineer may elect to interrupt pile driving up 
to four times on each test pile, two times for up to two 
hours and two additional times during the next working day 
of initial driving to determine time effects during the driving 
of test piles.

Install instruments on test piles when dynamic load 
tests are included in the Plans or when directed by the 
Engineer.

455-5.12  Test Piles
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455-5.12.2 Location of Test Piles: Drive all test
piles in the position of permanent piles at the
designated locations. Ensure that all test piles
designated to be statically load tested are plumb. In
the event that all the piles are battered at a static
load test site, the Engineer will designate an out-of-
position location for driving a plumb pile for the
static load test.

455-5.12.3 Equipment for Driving: Use the same
hammer and equipment for driving test piles as
for driving the permanent piles. Also use the same
equipment to redrive Piles.

455-5.12  Test Piles
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• Dynamic Testing
Pile Driving Analyzer (PDA)
Embedded Data Collectors (EDC)

• Static Load Tests

Methods of Testing Piles

5-13  

 

 

  



        Student Manual                                                                       Lesson 5- Test Pile Program 

 Version 1.0- 1/15                                                                                           Page 5-14 

 

 

Saximeter Demonstration

PILE DYNAMICS INC.  - PILECO, INC.
PAT. NO. 4277676,4271475
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Saximeter
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Saximeter Demonstration
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Pile Driving Analyzer (PDA)

• Generally Performed by the 
Geotechnical Engineer

• Sensors are Attached to Pile

• As Pile is Driven, Data from the 
Sensors is Recorded on 
Computer

• Geotechnical Engineer 
Interprets Data
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Tension - vs- Compression
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Installing Sensors for PDA
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Geotechnical Engineer & Inspector
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PDA Data Screen
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PDA Data Screen
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Embedded Data Collectors (EDC)

•Generally Performed by a trained 
Operator

•Sensors are Attached near the top 
and near the tip of the Pile

•Sensors are internally attached to 
the reinforcement at the middle of the 
cross section.

•As Pile is Driven, Data from the 
Sensors is Recorded on Computer

•Geotechnical Engineer Interprets 
Data
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Embedded Data Collectors (EDC)
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•Wireless data transfer

•Antenna connects to laptop PC

•Monitoring concrete piles
during driving

•Estimates soil damping for every 
blow during driving

•Real-time estimates of static
resistances, i.e., side, tip and total.

Embedded Data Collectors (EDC)

5-24  

 

Pictured in this slide  is a pile being poured with the embedded gauges. 
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EDC Data Screen

5-25  

 

Here is a screen display of EDC data during the instrumentation of one particular blow. 
The EDC system measure accelerations and strains at top and bottom and can 
determine stroke, driving stresses, bearing capacity, energy transferred and pile 
integrity.  
With top and  tip gauges, accurate assessment of side friction and tip components of 
pile capacities is possible.  In addition, having a strain gauge near the tip of the pile 
allows for a more accurate direct measurement of the compression stresses at the tip, 
as opposed to the PDA, which estimates the tip stresses based on readings at the top of 
the pile.  This is a very important feature to control the tip compression stresses on 
concrete piles that need to be driven through very dense or hard layers, before reaching 
the required minimum penetration, or piles that are founded on very dense or hard 
layers. 
The new system tracks the change in strain/stress within the pile during driving and may 
be readily used to assess damage (i.e. and loss of prestress), which may be used to 
control the hammer (i.e. fuel settings) or stop the driving to prevent further damage.  
The tip gauges warn the EDC operator when excessive loss of prestress is occurring 
and the integrity of the pile may be impacted.   
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455-5.13 Dynamic Load Tests: The Engineer 
will take dynamic measurements during
the driving of piles designated in the Plans or 
authorized by the Engineer . Install instruments
prior to driving and assist the Engineer in 
monitoring all blows delivered to the pile. All test 
piles will have dynamic load tests. The Engineer 
will perform dynamic load tests to evaluate any 
or all of the following:

455-5.13  Dynamic Load Tests
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455-5.13 Dynamic Load Tests: (Continued)

1. Evaluate suitability of Contractor’s driving equipment,
including hammer, capblock, pile cushion, and any
proposed follower.
2. Determine pile capacity.
3. Determine pile stresses.
4. Determine energy transfer to pile.
5. Determine distribution of soil resistance.
6. Evaluate soil variables including quake and damping.
7. Evaluate hammer-pile-soil system for Wave Equation
analyses.
8. Evaluate pile installation problems.
9. Other….

455-5.13  Dynamic Load Tests
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455-5.13 Dynamic Load Tests: (Continued)

…. Drive the pile to the required penetration and
resistance or as directed by the Engineer. Dynamic
load testing of a pile may average up to two hours
longer than for driving an uninstrumented pile.

When directed by the Engineer, perform
instrumented redrives. Do not use a cold diesel
hammer for a redrive unless in the opinion of the
Engineer it is impractical to do otherwise.
Generally, warm up the hammer by driving another
pile or applying at least 20 blows to a previously
driven pile or to timber mats placed on the ground.

455-5.13  Dynamic Load Tests
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ADVANTAGES
•The load is applied gradually 
which simulates better the 
actual load conditions than a 
dynamic load  test.
• Extensive instrumentation 

possibilities
• Repeatable 

DISADVANTAGES
• Time consuming
• Extensive setup & teardown
• Manpower requirements

Static Load Tests
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Compression Load Test
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Tension Load Test
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Lateral Load Test
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The Saximeter is typically used to determine____.

A. The number of blows per foot
B. The total number of blows on the pile
C. The average stroke height
D. All of the above 

Which of the following is not a function of the Pile Inspector
during the Test pile program?

A. Verifying equipment matches the Pile Installation Plan
B. Monitoring MOT
C. Recording the pile driving operation
D. Coordinating with the Geotechnical Engineer

Learning Outcomes
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Driving Criteria

Driving Criteria Letter

Authorized Pile Lengths Letter

Two important documents produced by
the Geotechnical Engineer following the
Test Pile Program.

5-34  

Following  the driving and testing of the test pile(s), the Geotechnical Engineer 
generates several documents written to the Contractor,  which are extremely important 
to the Inspector. 
 
AUTHORIZED LENGTH LETTER 
Upon the completion and evaluation of the test pile program, the Department issues an 
authorized pile length letter. This letter is usually issued as soon as practical after the 
end of the test pile to permit the Contractor to order piles from the prestressed concrete 
yard. 
 
DRIVING CRITERIA OVERVIEW 
A driving criteria letter is issued by the Department which the inspector will use to 
verify that the production piles for the job will obtain the capacities specified in the plans 
and are not damaged during installation.  The information that was obtained during the 
test pile program is used to develop this letter. The driving criteria letter which the 
inspector should have a copy of in his possession at all times during pile driving, sets 
out the parameters for the inspector's construction control.  The driving criteria letter will 
set the required blow counts based on hammer energy (stroke).  It will also set 
parameters for initial driving, such as using a reduced fuel setting to control stresses in 
the pile during early driving.  The driving criteria will also address issues such as 
allowing for scour resistance, jetting, set-check, redrive information and  when to 
consider that a practical refusal condition has been achieved. 
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Mr. Thomas Jefferson

Jefferson

Misters

Driving Criteria Letter
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Project Data

Driving Criteria Letter
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Practical Refusal

Bents

Stroke Height – vs- Blowcount

Driving Criteria Letter

Required Minimum
Penetration
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Driving Criteria Letter

Required Minimum
Penetration

Bents

Stroke Height – vs- Blowcount

Practical Refusal

5-38  
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Driving Criteria Letter
Beginning Stroke Height Increasing/Decreasing Stroke Height

information

Pile Cushion data Auger/jetting data
Hammer & hammer
cushion data 5-39

Maximum 
stroke 
allowed
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Authorized Pile Length Letter

Project Data

Authorized
Pile Lengths
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Stroke Blows/
Depth/Ft. Height/Ft. Ft.

19-20 6.5                83
20-21 7.0                95
21-22                 7.0                89
22-23                 7.5                79
23-24                 7.5                86
24-25                 7.6                86

Did we meet the
Stroke vs. Blows for 2
consecutive feet?

Where?

Learning Outcome

5-41  

 

 

  



        Student Manual                                                                       Lesson 5- Test Pile Program 

 Version 1.0- 1/15                                                                                           Page 5-42 

 

 

455-5.14.1 Test Pile Length: Provide the length
of test piles shown in the plans or as directed by
the Engineer.

455-5.14.2 Production Pile Length: When
shown in the plans, the lengths are based on
information available during design and are
approximate only. The Engineer will determine
final pile lengths in the field which may vary
significantly from the lengths or quantities
shown in the plans.

455-5.14  Pile Lengths
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455-5.14.3 Authorized Pile Lengths: The
authorized pile lengths are the lengths
determined by the Engineer based on all
information available before the driving of the
permanent piles, including, but not limited to,
information gained from the driving of test piles,
dynamic load testing, static load testing,
supplemental soil testing, etc. When authorized
by the Department, soil freeze information
obtained during set checks and pile redrives
may be used to determine authorized pile
lengths for sites with extreme soil conditions. ….

455-5.14  Pile Lengths
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455-5.14.3 Authorized Pile Lengths:
(Continued)

…. The Contractor may elect to provide piling
with lengths longer than authorized to suit his
method of installation or schedule. When the
Contractor elects to provide longer than
authorized pile lengths, the Department will pay
for the furnished length as either the originally
authorized length or the length between cut-off
elevation and the final accepted pile tip
elevation, whichever is the longer length.

455-5.14  Pile Lengths
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Learning Outcomes

• Describe the Test Pile Program Process

• Describe the various pile testing methods

• Identify key elements of the Driving Criteria Letter

• Identify key elements of the Authorized Pile Length Letter
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5-46

End of Lesson 5

ANY 
QUESTIONS ?

 

 

 

 



Student Manual  Lesson 5- Test Pile Program 

Version 1.0-1/15              5-47 
 

PILE INSPECTOR’S CHECKLIST 
The following is a general checklist to follow when driving a Pile. The answer to each of these, if applicable, should “yes” unless plans, specifications, or specific 
approval has been given otherwise. CONSULT WITH THE RESPONSIBLE PROJECT ADMINISTRATOR FOR YOUR SPECIFIC PROJECT RESPONSIBILITIES. 

EARLY REQUIREMENTS Yes  No NA 
1.  Do you have a copy of the Plans including latest revisions & located relevant items? (ex: Pile Date Table) 
2.  Do you have and reviewed the accepted Pile Installation Plan? 
3.  Are Dynamic Load Tests required and if so, is the PDA Engineer coordinated with? 
4.  Do you have the current version of the FDOT Pile Driving Record form? 
5.  Have you setup Structure Files and Bent/Pier Models in the program? 
6.  Have you made the Initial Pile Data entries and Standard Notes entries in the program? 
7.  Have you scheduled or attended a Pre-Driving meeting with the PA/Geotechnical Engineer? 

1 1  
2 2  
3 3  
4 4  
5 5  
6 6  
7 7  

TEST PILE PROGRAM 
8.  Has the Contractor met the requirements of 455-1.1, Protection of Existing Structures (or new 108)? 
9.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 & 
     455-1.2.1? 
10.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met? 
11.  If a Cofferdam is required, does the Contractor have a qualified diver and safety diver for inspections in 
       accordance with 455-1.3, Cofferdams? 
12.  If underwater diving is required, are the divers equipped with voice communications, per 455-1.3, 
       Cofferdams? 
13.  Does the Contractor have the hammer equipment indicated in the Pile Installation Plan on-site? 
       a.  CLOSED END DIESEL HAMMER 

     - Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2) 
     - Does the Contractor have a Bounce Chamber Pressure Gauge? (455-5.2.2) 
     - Has the Bounce Chamber been calibrated within the last 30 days and a Chart provided? (455-5.2.2) 
b.  OPEN END DIESEL HAMMER 
     - Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2) 
     - Has the Contractor provided the hammer manufacturer’s chart equating stroke and blows per  
       minute? (455-5.2.2) 
     - Has the Contractor provided an approved device automatically determine and display ram stroke?  
       (455-5.2.2) 
c.  AIR/STEAM HAMMER 
     - Does the air plant have gauges that are easy to read? (455-5.2.1) 
     - Does the hammer have a slide bar capable of a minimum of two stroke height settings? (455-5.2.1) 
d.  HYDRAULIC HAMMER 
     - Does the hammer have at least three settings for reduced stroke height? (455-5.2.3) 
     - Has pressure measuring equipment been calibrated? (455-5.2.3) 
     - Have you been provided a means to determine hammer energy? (455-5.3.1) 

14.  Is the cap-block (hammer cushion) in good condition? (455-5.3.1) 
15.  Does the cap-block (hammer cushion) match the Contractor’s submittal (type, size, thickness, etc.)?  
       (455-5.3.1) 
16.  Is the pile cushion new? (455-5.3.2) 
17.  Does the pile cushion match the Contractor’s submittal (type, size, thickness)? (455-5.3.2) 
18.  Does the pile helmet meet the requirements of 455-5.3.3? 
19.  If required, does the template meet the requirements of 455-5.6? 
20.  Has the Contractor furnished elevations per 455-5.6? 
21.  Is a jet pump at the site, ready for use and of the proper size? (455-5.7) 
22.  If Predrilling or Preforming to be done, does the drill meet the requirements of 455-5.1.1 and 455-5.9? 
23.  Do the leads match the Contractor’s submittal and meet the requirements of 455-5.4? 
24.  Has the proper type, size, and length of pile and applicable pile documentation been provided? 
25.  Have you inspected the pile for defects and if observed document and modify the PA?  
26.  Has the Contractor marked the pile in the applicable increments? 
27.  Is the test pile located per the plans and meet the requirements of 455-5.15.2? 
28.  Does the pile meet the axial alignment of 455.5.15.3? 
29.  Have you indicated this is a Test Pile in the Pile Driving Record? 
30.  If applicable, have you indicated the pile has EDCs installed in the Pile 
       Driving Record? 
31.  Have you recorded the driving event in the Pile Driving Record? 

8 8  
9 9  
10 10  
11 11  
12 12  
13 13  
A1 A1  
A2 A2  
A3 A3  
B1 B1  
B2 B2  
B3 B3  
C1 C1  
C2 C2  
D1 D1  
D2 D2  
D3 D3  
14 14  
15 15  
16 16  
17 17  
18 18  
19 19  
20 20  
21 21  
22 22  
23 23  
24 24  
25 25  
26 26  
27 27  
28 28  
29 29  
30 30  
31 31  
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PILE INSPECTOR’S CHECKLIST- PAGE 2 

PRODUCTION PILE DRIVING Yes  No NA 
32.  Do you have the Driving Criteria Letter? 
33.  If concrete piles, do you have the authorized Production Pile Lengths Letter? 
34.  Do you have the Accepted Pile Installation Plan? 
35.  Has the Contractor met the requirements for Protection of Existing Structures? (455-1.1 or new 108) 
36.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 
       & 455-1.2.1? 
37.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met? 
38.  If a cofferdam is required, have the requirements of 455-1.3, Cofferdams, been met? 
39.  Have you inspected the piles of damage, and if observed, document same and notified the PA?  
       (455-6,7,8,9) 
40.  Does the Contractor’s equipment match the accepted Pile Installation Plan or revised Plan from the Test 
       Pile Program? 
       a. cranes 
       b. barges 
       c. hammer system, including: 
           -model, type, serial number 
           -capblock cushion type, thickness 
           -capblock dimensions, inserts, striker plates 
           -variable energy settings 
           -hydraulic control indicator, fuel pump setting indicator 
           -Saximeter 
           -Pile cushion type, thickness 
           -follower 
       d. Leads 
       e. Auger motor and flighting 
       f.  Auger leads 
       g. Punches 
       h. Jets and pump 
       i. Templates 
          -Does the template match the Contractor’s submittal? 
          -Has a reference been provide to enable determining pile penetration? 
          -Can the pile be driven to the cutoff elevation without requiring movement of the template? 
41.  Has the Contractor provided an elevation on the template for your use? 
42.  If Predrilling or Preforming, has the Contractor met the plan requirements and you documented the 
       same? 
 
43.  If grouting of Preformed Pile Holes is required, has this been completed per 455-5.9.5? 
44.  Has the Contractor marked the piles in the correct increments? 
45.  Have you recorded the blows, stroke height/pressure, and applicable notes in the record or program? 
46.  Did splicing of piles meet the requirements of 455-7.7 for concrete and 455-8.3 for steel? 
47.  If specified, has the pile met any Minimum Tip Elevation requirements? 
48.  If no Minimum Tip is specified, has the pile met the Penetration requirements of 455-5.8, Penetration? 
49.  Has the pile met the driving criteria specified in the Driving Criteria Letter? 
50.  Has the pile reached Practical Refusal? (455-5.10.3) 
51.  Do you have a “Setcheck” Criteria? 
52.  If “Setchecks” or “Redrives” are performed, were they documented? 
53.  Have any of the piles “heaved”? (455-5.10.5) 
54.  If so, were they redriven? 

32 32  
33 33  
34 34  
35 35  
36 36  
37 37  
38 38  
39 39  
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42 42  
   

43 43  
44 44  
45 45  
46 46  
47 47  
48 48  
49 49  
50 50  
51 51  
52 52  
53 53  
54 54  

POST INSTALLATION 
55.  Has the Contractor met the tolerances required? (455-5.15, Allowable Tolerances) 
56.  Has the Contractor initiated a plan to protect driven piles from fill placement operations? (455-10) 
57.  Have you been provided the final post-driving elevations and entered them in the Pile Driving Record? 
 

55 55  
56 56  
57 57  
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Lesson 6

CONTRACTOR,
EQUIPMENT &

PILES
ARRIVE ON-SITE

6-1  
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Learning Outcomes

• Verify and Document Equipment Matches Approved 
Pile Installation Plan

• Document Contractor Compliance with Protection of 
Existing Structures, Excavations, etc.

• Verify contractor compliance for transportation, 
handling, storage, labeling & marking of piles.

• Identify Contractor provided elevations

6-2  
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455-1.1 Protection of Existing Structures:
When the plans require excavations or
foundation construction operations in close
proximity to existing structures, take all
reasonable precautions to prevent damage
to such structures. The requirements
described herein apply to all types of
structures (on or off the right-of-way) that
may be adversely affected by foundation
construction operations (including phase
construction) due to vibrations, ground loss,
ground heave, or dewatering….

455-1 General

6-3  
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455-1 General

6-4

455-1.1 Protection of Existing Structures: (Continued)

…. Survey and monitor structures for settlement in a
manner approved by the Engineer, recording elevations
to 0.001 foot. Employ a qualified Specialty Engineer to
inspect and document the condition of structures prior to
and after construction of excavations and foundation
construction. Inspect and monitor the following structures:
(1) As shown in the plans.
(2) …
(3) …
(4) within 200 feet of sheet pile installation and extraction 
operations
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455-1 General

6-5

455-1.1 Protection of Existing Structures: (Continued)

(5) for projects with pile driving operations, 
inspect and document the condition of  all structures 
within a distance, in feet, of pile driving operations equal 
to 0.25 times the square root of the impact hammer 
energy, in foot-pounds.  Survey and monitor for 
settlement all structures within a distance, in feet, of pile 
driving operations equal to 0.5 times the square root of 
the impact hammer energy, in foot-pounds.
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455-1 General

6-6

455-1.1 Protection of Existing Structures: (Continued)

Obtain the Engineer’s approval of the number and location 
of monitoring points. Record elevations:
(1) before beginning construction,
(2) daily during the driving of any casings, piling, or 
sheeting,
(3) weekly for two weeks after stopping pile driving,
(4) during excavation,
(5) during blasting,
(6) or as directed by the Engineer.
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455-1.1 Protection of Existing Structures: 
(Continued)

…Notify the Engineer of any movements
detected and immediately take any remedial
measures required to prevent damage to the
existing structures.

455-1 General

6-7  
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D: Distance from Pile to be
monitored for settlement

D 

0.5 x   Hammer Energy (Ft-lbs.)D =English

Distance for Monitoring Structures

6-8  
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Distance from Pile
to be inspected (D)

D 

0.25 x   Hammer Energy (Ft-lbs.)D =English

Distance for Surveying Structures

6-9  
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455-1.1 Protection of Existing Structures:
(Continued)

 The Department will make the necessary arrangements 
 to provide right-of-way to the existing structures.
 Adequately  document the condition of  the structures

and all existing cracks  with descriptions and pictures.
Prepare two reports documenting the condition of
the structures: one report before beginning foundation
construction operations and a second report after
completing foundation construction operations. The
Department will take ownership of both reports. Do not
perform pre-driving and post-driving surveys of the
condition of bridges owned by the Department except
when shown in the Contract Documents.

455-1 General

6-10  
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455-1.1 Protection of Existing Structures:
(Continued)

…. When shown in the Contract Documents,
employ a qualified Specialty Engineer to monitor
and record vibration levels during the driving of
casings, piling, sheeting, or blasting operations.
Provide vibration monitoring equipment capable of
detecting velocities of 0.1 in/s or less….

455-1 General

6-11  
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455-1.1 Protection of Existing Structures:
(Continued)

…. Upon detecting settlement or heave of 0.005
foot, vibration levels reaching 0.5 in/s, levels
otherwise shown in the Contract Documents, or
damage to the structure, immediately stop the
source of vibrations, backfill any open drilled
shaft excavations, and contact the Engineer for
instructions.

455-1 General

6-12  
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455-1.1 Protection of Existing Structures:
(Continued)

…. When shown in the Contract Documents or
when authorized by the Engineer, install the
piling to the depth required to minimize the
effects of vibrations or ground heave on adjacent
structures by approved methods other than
driving (preformed holes, predrilling, jetting, etc.).
In the event the Department authorizes the use
of preformed pile holes to meet this requirement,
the Department will pay for this work as
described in 455-5.9.3….

455-1 General

6-13  
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{ǘǊǳŎǘǳǊŜǎ ǿƛǘƘƛƴ ǿƘŀǘ ŘƛǎǘŀƴŎŜ ǎƘƻǳƭŘ ōŜ ƳƻƴƛǘƻǊŜŘ
 ŦƻǊ ǎŜǘǘƭŜƳŜƴǘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊ?

      {ǘǊǳŎǘǳǊŜǎ ǿƛǘƘƛƴ ǿƘŀǘ ŘƛǎǘŀƴŎŜ ǎƘƻǳƭŘ ōŜ ƛƴǎǇŜŎǘŜŘ ŀƴŘ
ƳƻƴƛǘƻǊŜŘ ŦƻǊ ǎŜǘǘƭŜƳŜƴǘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƻǊΚ

A hammer has a rated energy of 99,400 ft. lbs.
Answer the questions below.

D= 

D= 

Learning Outcome
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We are using a hammer with a rated hammer energy of
106,020 ft-lbs. Structures are located at the distances
shown below. Which need to be monitored only and
which surveyed and monitored?

Structure A 76 ft.
Structure B 140 ft.
Structure C 120 ft.
Structure D 80 ft.
Structure E 96 ft.

²ƘƛŎƘ ǎǘǊǳŎǘǳǊŜǎ ƴŜŜŘ ǎŜǘǘƭŜƳŜƴǘ
         ƳƻƴƛǘƻǊƛƴƎ ƻƴƭȅΚ

Which structures need both
inspection and monitoring?

D for monitoring = 
=

D for survey =   
Therefore, the answer is:  

Learning Outcome
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455-1.2 Excavation: Complete all excavation of
the foundations prior to installing piles or shafts
unless otherwise authorized by the Engineer.
After completing pile/shaft installation, remove
all loose and displaced materials from around
the piles/shafts, leaving a clean, solid surface

455-1.2 Excavation

6-16  
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455-1.2.1 Abutment (End Bent) Fill: Place and
compact the fill before installing end-bent piling/shafts,
except when:
(1) driving specified test piling in end bents or,
(2) the plans show uncased piles through proprietary
retaining wall fills.

When installing piles/shafts or casing prior to placing
fill, take necessary precautions to prevent
displacement of piles/shafts during placing and
compacting fill materials within 15 feet of the
piles/shafts or casing. Reference and check the
position of the piles/shafts or casing at three
approximately equal intervals during construction of
the embankment.

455-1.2.1 Abutment (End Bent) Fill

6-17  
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455-1.3  Cofferdams

• If not in Plans, must employ Specialty 
Engineer for design 

• Provide diver and safety diver

• Equip with voice communications

Contact the PA for specifics on each project.

6-18  
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455-1.3  Cofferdams

455-1.3 Cofferdams:

Construct cofferdams as detailed in the plans. When
cofferdams are not detailed in the plans, employ a
Specialty Engineer to design cofferdams, and to sign
and seal the plans and specification requirements.
Send the designs to the Engineer for his records
before beginning construction.

Contact the PA for specifics on each project.

6-19  
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455-1.3  Cofferdams  cont’d

Provide a qualified diver and a safety diver to inspect the
conditions of the foundation enclosure or cofferdam when
the Contract Documents require a seal for construction.
Equip these divers with suitable voice communications, and
have them inspect the foundation enclosure and cofferdam
periphery including each sheeting indentation and around
each piling or drilled shaft to ensure that no layers of mud or
other undesirable materials were left above the bottom of
seal elevation during the excavation process. Also have the
divers check to make sure the surfaces of the piles or drilled
shafts are sufficiently clean to allow bond of the concrete
down to the minimum bottom of seal elevation.

Contact the PA for specifics on each project.

6-20  
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455-1.3  Cofferdams   cont’d
When required, ensure that there are no mounds of stone, shell,
or other authorized backfill material left after placement and
grading. Assist the Engineer as required to ensure that the seal
is placed as specified and evaluate the adequacy of the
foundation soils or rock. Correct any deficiencies found by the
divers. Upon completion of inspection by the divers, the
Department may also elect to inspect the work before
authorizing the Contractor to proceed with subsequent
construction operations. Furnish the Engineer a written report by
the divers indicating the results of their underwater inspection
before requesting authorization to place the seal concrete.

Contact the PA for specifics on each project. 6-21  
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VERIFYING,

DOCUMENTING

Inspector Responsibility

6-22  
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VI-17

Inspector’s Checklist

6-23  
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• Equipment

• Delivery, Handling &
Storage of Piles

• Marking  & Location
of Piles

• Templates

• Reference Points/Elevations

• Jetting/Preformed Holes

• Splices 

• Pile Driving Operations

Checking Equipment

6-24  
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Check Hammer

• Manufacturer
• Model
• Type
• Serial Number
• Energy Rating
• Ram Weight
• Ram Stroke

Check Hammer

6-25  
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For air/steam or 
hydraulic hammer, 
is the power source 
correct?

Are calibrated gauges
provided for reading
pressures?

Checking Equipment

6-26  
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Typical control panel
On power source

Checking Equipment

6-27  
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For air/steam, is a slide bar for setting stroke 
height provided?

Checking Equipment

6-28  
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For closed end diesel hammers is a calibrated 
bounce chamber gauge provided?

Checking Equipment

6-29  
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Are the leads the same as specified in the Pile 
Installation Plan ? 

Check Leads

6-30  
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Check Leads

6-31

Pile Gate

Lanyards for
adjusting
fuel setting
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Check Helmet

6-32  
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Hammer Cushions

Helmet (Drive Head)
cushion(s) fit in here

Check Hammer Cushions

6-33  
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Check Hammer Cushions

6-34  
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Check Hammer Cushions

6-35  
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Check Pile Cushions

6-36  
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Check Pile Cushions

6-37  
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• Equipment

• Delivery, Handling &
Storage of Piles

• Marking  & Location
of Piles

• Templates

• Reference Points/Elevations

• Jetting/Preformed Holes

• Splices 

• Pile Driving Operations

Checking Piles

6-38  
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Checking Piles

6-39  
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Compare diameter,
length and wall
thickness to plan
details.

Wall Thickness

ID (inside dia.)

OD (outside dia.)

Checking Piles

6-40  
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Piling Storage

6-41  
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Measure the Pile Depth
and Flange Width for
comparison to plan details.

Pile Depth

Flange Width

10 in.

10 in.

Checking Piles

10 X 59 =

59 lbs./ft.

6-42  
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Checking Piles

6-43  
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Check length
and straightness.

Timber Piling

6-44  
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Timber Piling

6-45

455-6.2 Materials:
Meet the timber piling requirements of Section 953. Treat
the piles according to the applicable provisions of Section
955. Treat all cuts and drilled holes in accordance with
470-3.

Physical details for round timber piles are sometimes
referred to in the ASTM pile specification, ASTM D25.
Regardless of the referenced specifications, the following
items should be checked for compliance:

 

 

 

   



    Student Manual                                             Lesson 6- Contractor, Equipment & Piles Arrive on Site  

              Version 1.0- 1/15                                                                                                                                                                     6-46 

 

Timber Piling   cont’d

6-46

a. The timber should be of the specified species.
b. The piles should have the specified minimum length, and
have the correct pile toe and butt sizes. The pile butt must be
cut squarely with the pile axis.
c. The twist of spiral grain and the number and distribution of
knots should be acceptable.
d. The piles should be acceptably straight.
e. The piles must be pressure treated as specified.
f. The pile butts and/or toe may require banding per the
specifications.
g. Steel shoes which may be specified must be properly
attached.
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455-7.3 Storage and Handling:

455-7.3.1 Time of Driving Piles: Drive
prestressed concrete piles at any time after the
concrete has been cured in accordance with
Section 450, and the concrete compressive
strength is equal to or greater than the specified
28 day compressive strength.

455-7.3.2 Storage: Support piles on adequate
dunnage both in the prestress yard and at the
job site in accordance with the locations shown
in the Standard Indexes to minimize undue
bending stresses or creating a sweep or
camber in the pile.

455-7 Prestressed Concrete Piling

6-47  
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Piling Storage

6-48  
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455-7.3.3 Handling: Handle and store piles in
the manner necessary to eliminate the danger
of fracture by impact or of undue bending
stresses in handling or transporting the piles
from the forms and into the leads. In general,
lift concrete piles by means of a suitable bridge
or slings attached to the pile at the locations
shown in the Standard Indexes. Construct
slings used to handle piles of a fabric material
or braided wire rope constructed of six or more
wire ropes which will not mar the corners or
the surface finish of the piles. Do not use
chains to handle piles ….

455-7 Prestressed Concrete Piling

6-49  
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455-7.3.3 Handling:
…. During transport, support concrete piles at the
lifting locations shown in the Standard Indexes or
fully support them throughout 80% or more of their
length. In handling piles for use in salty or brackish
water, exercise special care to avoid damaging the
surface and corners of the pile. If an alternate
transportation support arrangement is desired,
submit calculations, signed and sealed by the
Specialty Engineer, for approval by the Engineer
prior to transporting the pile. Calculations must
show that the pile can be transported without
exceeding the bending moments calculated using
the support locations shown in the plans….

455-7 Prestressed Concrete Piling

6-50  
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455-7.4 Cracked Piles: The Engineer will
reject any pile that becomes cracked in
handling to the point that a transverse or
longitudinal crack extends through the pile,
shows failure of the concrete as indicated by
spalling of concrete on the main body of the
pile adjacent to the crack, or which in the
opinion of the Engineer will not withstand
driving stresses. The Engineer will not reject
any pile for the occasional minor surface
hairline cracking caused by shrinkage or
tensile stress in the concrete from handling….

455-7 Prestressed Concrete Piling

6-51  
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Cracked Piles

6-52  
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Two-Point Pick: Concrete Pile

6-53  
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Three-Point Pick: Concrete Pile

6-54  
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Pickup & Support Details

6-55
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Pickup & Support Details

6-56
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Precast Concrete Pile – 18” sq.: 65 ft. in length

1. Where should the pick up points be?

2. Where should the support be for a 3-point support ?

 
 

  

   
  

 

  
 
 

 

Learning Outcome

6-57
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Checking Piles

6-58  
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455-7.5 Preparation for Transportation:
Cut any strands protruding beyond the ends
of the pile flush with the surface of the
concrete using an abrasive cutting blade
before transporting the piles from the casting
yard.

Cut and patch the metal lifting devices in 
accordance with 450-9.2.1.

455-7 Prestressed Concrete Piling

6-59  
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450-9.2.1 Inserts and Lifting Devices: 
….
450-9.2.1.2 Corrosion Protection: 

….After lifting operations using flush or 
protruding metal lifting devices are complete, 
cut the lifting devices back to a minimum 
depth of 1 inch below the concrete surface 
and patch with a Type F epoxy compound 
meeting the requirements of Section 926. For 
all square prestressed piling, concrete sheet 
piling and concrete poles, cut and patch 
lifting devices before transporting from the 
casting yard.

455-7 Prestressed Concrete Piling

6-60  
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Checking Piles

6-61  
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Lifting Eyes

Checking Piles

6-62  
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455-7.6 Method of Driving: Unless
otherwise directed, drive piles by a hammer
or by means of a combination of water jets
and hammer when jetting is allowed. When
using jets in combination with a hammer,
withdraw the jets and drive the pile by the
hammer alone, to secure final penetration
and to rigidly fix the tip end of the pile. Keep
jets in place if they are being used to
continuously eliminate the soil resistance in
the scour zone.

455-7 Prestressed Concrete Piling

6-63  
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Check Templates

6-64  
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Fixed Template
for Ref. Elevation

Document Elevations

6-65  
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Learning Outcomes

• Verify and Document Equipment Matches Approved 
Pile Installation Plan

• Document Contractor Compliance with Protection of 
Existing Structures, Excavations, etc.

• Verify contractor compliance for transportation, 
handling, storage, labeling & marking of piles.

• Identify Contractor provided elevations

6-66  
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6-67

End of Lesson 6

ANY 
QUESTIONS ?
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DESCRIPTION:

REVISION

LAST

                                           

                                           
                                           

        of          DESIGN STANDARDS

FDOT 2014

L

 

  W3.4 (All others)

  W4.0 (30" Piles)

Spiral Ties -

C
o
v
e
r

3
"

Cover

3"
Chamfer (Typ.)

" 4
31" Rad. or  

" Max.4
1

D

" Max.4
1

D

" Max.4
1

D

" Max.4
1

99

69

48 52

75

107 121

85

59 62

89

128 140

98

68 87

124

178

2, 3, or 4 point

2, 3, or 4 point

3 or 4 point 3 Point

2 Point

1 Point

Support Points

Tie Down and0.21L0.58L

L

0.21L

0.145L 0.355L

L

0.355L 0.145L Tie Down and

Support Points

Tie Down and

Support Points

0.107L0.262L0.262L0.262L0.107L

Pick-up Points

0.145L

L

0.355L0.355L0.145L

L

Pick-up Points

0.21L0.58L0.21L

L

Pick-up Point

0.3L0.7L

PRESTRESSED CONCRETE PILE NOTES:

2-POINT SUPPORT

3-POINT SUPPORT

4-POINT SUPPORT

STORAGE AND TRANSPORTATION SUPPORT DETAILSPILE PICK-UP DETAILS

3-POINT PICK-UP

2-POINT PICK-UP

1-POINT PICK-UP

TABLE OF MAXIMUM PILE PICK-UP AND SUPPORT LENGTHS

D = Square Pile Size (inches)

20 24 30181412

(Feet)

Length

Pile

Maximum

Transportation Detail  

Required Storage and
Pick-Up Detail

TYPICAL COVER

DETAIL SHOWING

FOR MOLD FORMS

TYPICAL PILE SHAPE

     compound meeting the requirements of Specification Section 926.

     back to a minmum depth of 1 inch below the concrete surface and patch with a Type F epoxy

     conditions, protect the strands as follows: Prior to shipment, cut strands at appropiate end(s)

     For all piles having ends exposed to the environment and not embedded under final

CORROSION PROTECTION OF EXPOSED STRANDS:

     Prestressing steel shall be seven-wire strand, Grade 270, Low-Relaxation Strand (LRS).

PRESTRESSING STEEL:

     cold-drawn steel wire meeting the requirements of ASTM A82.

     All reinforcing steel shall be Grade 60, except that spiral ties shall be manufactured from

REINFORCING STEEL:

     lines.

     Piles shall be marked at the pick-up points to indicate proper points for attaching handling

PICK-UP POINTS:

     the manufacturer and in the proportions recommended. 

     by the Manufacturer.  For Epoxy Mortar only use sand or other filler material supplied by

     Qualified Products List (QPL).  Use Epoxy Bonding Compound or Epoxy Mortar as recommended

     Epoxy Compound in accordance with Specification Section 926 and shall be contained on the

     The material to fill dowel holes and form the joint between pile sections shall be a Type B

SPLICE BONDING MATERIAL:

     time of transfer of the Prestressing Force.

     Capacity Piles (Index 20631) shall be 8,500 psi minimum at 28 days and 6,500 psi minimum at

     time of transfer of the Prestressing Force.  The cylinder strength for designated High Moment

     The pile cylinder strength shall be 6,000 psi minimum at 28 days and 4,000 psi minimum at

CONCRETE STRENGTH:

     Silica Fume is required.

     See "GENERAL NOTES" in Structures Plans for any specific locations where the use of 

     Concrete for the High Capacity Collar Splice shall be Class V (Special).

     (Index 20631) shall be Class VI.  

     Concrete for all piles shall be Class V (Special) except designated High Moment Capacity Piles

CONCRETE CLASS:

     spiral splices.

     Each wrap of spirals shall be tied to at least two corner strands.  One turn required for

SPIRAL TIES:

     Design Specifications", current edition.

     American Association of State Highway and Transportation Officials (AASHTO) "LRFD Bridge

     edition.

     Florida Department of Transportation (FDOT) "Structures Design Guidelines",  current

DESIGN SPECIFICATIONS:

 NOTES AND DETAILS FOR SQUARE PRESTRESSED  

              CONCRETE PILES               
                                           

01/01/12  1 1 20600 
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PILE INSPECTOR’S CHECKLIST 
The following is a general checklist to follow when driving a Pile. The answer to each of these, if applicable, should “yes” unless plans, specifications, or specific 
approval has been given otherwise. CONSULT WITH THE RESPONSIBLE PROJECT ADMINISTRATOR FOR YOUR SPECIFIC PROJECT RESPONSIBILITIES. 

EARLY REQUIREMENTS Yes  No NA 
1.  Do you have a copy of the Plans including latest revisions & located relevant items? (ex: Pile Date Table) 
2.  Do you have and reviewed the accepted Pile Installation Plan? 
3.  Are Dynamic Load Tests required and if so, is the PDA Engineer coordinated with? 
4.  Do you have the current version of the FDOT Pile Driving Record form? 
5.  Have you setup Structure Files and Bent/Pier Models in the program? 
6.  Have you made the Initial Pile Data entries and Standard Notes entries in the program? 
7.  Have you scheduled or attended a Pre-Driving meeting with the PA/Geotechnical Engineer? 

1 1  
2 2  
3 3  
4 4  
5 5  
6 6  
7 7  

TEST PILE PROGRAM 
8.  Has the Contractor met the requirements of 455-1.1, Protection of Existing Structures (or new 108)? 
9.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 & 
     455-1.2.1? 
10.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met? 
11.  If a Cofferdam is required, does the Contractor have a qualified diver and safety diver for inspections in 
       accordance with 455-1.3, Cofferdams? 
12.  If underwater diving is required, are the divers equipped with voice communications, per 455-1.3, 
       Cofferdams? 
13.  Does the Contractor have the hammer equipment indicated in the Pile Installation Plan on-site? 
       a.  CLOSED END DIESEL HAMMER 

     - Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2) 
     - Does the Contractor have a Bounce Chamber Pressure Gauge? (455-5.2.2) 
     - Has the Bounce Chamber been calibrated within the last 30 days and a Chart provided? (455-5.2.2) 
b.  OPEN END DIESEL HAMMER 
     - Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2) 
     - Has the Contractor provided the hammer manufacturer’s chart equating stroke and blows per  
       minute? (455-5.2.2) 
     - Has the Contractor provided an approved device automatically determine and display ram stroke?  
       (455-5.2.2) 
c.  AIR/STEAM HAMMER 
     - Does the air plant have gauges that are easy to read? (455-5.2.1) 
     - Does the hammer have a slide bar capable of a minimum of two stroke height settings? (455-5.2.1) 
d.  HYDRAULIC HAMMER 
     - Does the hammer have at least three settings for reduced stroke height? (455-5.2.3) 
     - Has pressure measuring equipment been calibrated? (455-5.2.3) 
     - Have you been provided a means to determine hammer energy? (455-5.3.1) 

14.  Is the cap-block (hammer cushion) in good condition? (455-5.3.1) 
15.  Does the cap-block (hammer cushion) match the Contractor’s submittal (type, size, thickness, etc.)?  
       (455-5.3.1) 
16.  Is the pile cushion new? (455-5.3.2) 
17.  Does the pile cushion match the Contractor’s submittal (type, size, thickness)? (455-5.3.2) 
18.  Does the pile helmet meet the requirements of 455-5.3.3? 
19.  If required, does the template meet the requirements of 455-5.6? 
20.  Has the Contractor furnished elevations per 455-5.6? 
21.  Is a jet pump at the site, ready for use and of the proper size? (455-5.7) 
22.  If Predrilling or Preforming to be done, does the drill meet the requirements of 455-5.1.1 and 455-5.9? 
23.  Do the leads match the Contractor’s submittal and meet the requirements of 455-5.4? 
24.  Has the proper type, size, and length of pile and applicable pile documentation been provided? 
25.  Have you inspected the pile for defects and if observed document and modify the PA?  
26.  Has the Contractor marked the pile in the applicable increments? 
27.  Is the test pile located per the plans and meet the requirements of 455-5.15.2? 
28.  Does the pile meet the axial alignment of 455.5.15.3? 
29.  Have you indicated this is a Test Pile in the Pile Driving Record? 
30.  If applicable, have you indicated the pile has EDCs installed in the Pile 
       Driving Record? 
31.  Have you recorded the driving event in the Pile Driving Record? 

8 8  
9 9  
10 10  
11 11  
12 12  
13 13  
A1 A1  
A2 A2  
A3 A3  
B1 B1  
B2 B2  
B3 B3  
C1 C1  
C2 C2  
D1 D1  
D2 D2  
D3 D3  
14 14  
15 15  
16 16  
17 17  
18 18  
19 19  
20 20  
21 21  
22 22  
23 23  
24 24  
25 25  
26 26  
27 27  
28 28  
29 29  
30 30  
31 31  
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PILE INSPECTOR’S CHECKLIST- PAGE 2 

PRODUCTION PILE DRIVING Yes  No NA 
32.  Do you have the Driving Criteria Letter? 
33.  If concrete piles, do you have the authorized Production Pile Lengths Letter? 
34.  Do you have the Accepted Pile Installation Plan? 
35.  Has the Contractor met the requirements for Protection of Existing Structures? (455-1.1 or new 108) 
36.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 
       & 455-1.2.1? 
37.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met? 
38.  If a cofferdam is required, have the requirements of 455-1.3, Cofferdams, been met? 
39.  Have you inspected the piles of damage, and if observed, document same and notified the PA?  
       (455-6,7,8,9) 
40.  Does the Contractor’s equipment match the accepted Pile Installation Plan or revised Plan from the Test 
       Pile Program? 
       a. cranes 
       b. barges 
       c. hammer system, including: 
           -model, type, serial number 
           -capblock cushion type, thickness 
           -capblock dimensions, inserts, striker plates 
           -variable energy settings 
           -hydraulic control indicator, fuel pump setting indicator 
           -Saximeter 
           -Pile cushion type, thickness 
           -follower 
       d. Leads 
       e. Auger motor and flighting 
       f.  Auger leads 
       g. Punches 
       h. Jets and pump 
       i. Templates 
          -Does the template match the Contractor’s submittal? 
          -Has a reference been provide to enable determining pile penetration? 
          -Can the pile be driven to the cutoff elevation without requiring movement of the template? 
41.  Has the Contractor provided an elevation on the template for your use? 
42.  If Predrilling or Preforming, has the Contractor met the plan requirements and you documented the 
       same? 
 
43.  If grouting of Preformed Pile Holes is required, has this been completed per 455-5.9.5? 
44.  Has the Contractor marked the piles in the correct increments? 
45.  Have you recorded the blows, stroke height/pressure, and applicable notes in the record or program? 
46.  Did splicing of piles meet the requirements of 455-7.7 for concrete and 455-8.3 for steel? 
47.  If specified, has the pile met any Minimum Tip Elevation requirements? 
48.  If no Minimum Tip is specified, has the pile met the Penetration requirements of 455-5.8, Penetration? 
49.  Has the pile met the driving criteria specified in the Driving Criteria Letter? 
50.  Has the pile reached Practical Refusal? (455-5.10.3) 
51.  Do you have a “Setcheck” Criteria? 
52.  If “Setchecks” or “Redrives” are performed, were they documented? 
53.  Have any of the piles “heaved”? (455-5.10.5) 
54.  If so, were they redriven? 
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POST INSTALLATION 
55.  Has the Contractor met the tolerances required? (455-5.15, Allowable Tolerances) 
56.  Has the Contractor initiated a plan to protect driven piles from fill placement operations? (455-10) 
57.  Have you been provided the final post-driving elevations and entered them in the Pile Driving Record? 
 

55 55  
56 56  
57 57  
   

 
 



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-1 
 

 

BEGIN
PILE

DRIVING

Lesson 7

7-1
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-2 
 

 

Learning Outcomes

• Monitor and verify proper marking of the piles
per contract documents and standards

• Verify & document contractor compliance with
applicable tolerances

• Monitor, verify and document pile driving
operations

• Identify applicable 455 specifications

7-2
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• Verify Contractor Compliance with Project
Plans and Specifications

• Monitor and Maintain Record of Driving

• Determine When to Stop Driving

Inspector’s Role

7-3
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Inspector’s Checklist

7-4
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455-5.15.1 General: Meet the tolerances
described in this Subarticle to the piles that are
free standing without lateral restraint (after the
template is removed). After the piles are
driven, do not move the piles laterally to force
them to be within the specified tolerances. The
Contractor may move battered piles laterally to
overcome the dead load deflections caused by
the pile’s weight. When this is necessary,
submit calculations signed and sealed by a
Specialty Engineer to the Engineer that verify
the amount of dead load deflection prior to
moving any piles.

455-5.15 Allowable Driving Tolerances

7-5
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455-5.15.2 Position: Ensure that the final position of the
pile head at cut-off elevation is no more than 3 inches
laterally in the X or Y coordinate from the plan position
indicated in the plans.

455-5.15.3 Axial Alignment: Ensure that the axial
alignment of the driven piles does not deviate by more
than 1/4 in/ft from the vertical or batter line indicated in
the plans.

455-5.15 Allowable Driving Tolerances

7-6
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455-5.15.4 Elevation: Ensure that the final elevation of the 
pile head is no more than 1-1/2 inches above, or more than 
4 inches below, the elevation shown in the Plans, however
in no case shall the pile be embedded less than 8 inches 
into the cap or footing.

For fender piles, cut off piles at the elevation shown on the
plans to a tolerance of +0.0”/-2.0” using sawing or other
means as approved by the Engineer to provide a smooth
level cut.

455-5.15 Allowable Driving Tolerances

7-7
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455-5.15.2 Plan

Maximum
Allowable 

Tolerance 3”
In Any One
Direction

Plan Pile Location

As Built Pile Location

Maximum
Allowable 

Tolerance 3”
In Any One
Direction

7-8
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¼” 

1.0’

455-5.15.3 Axial Alignment

7-9
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1”

4’

Pile

4 ft. Builders Square positioned
level on reference

Reference

Checking Axial Alignment

7-10
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-11 
 

 

455-5.15.4  Elevation

Cutoff Elevation

No more than 1 ½” above
Cutoff Elevation

No more than 4” below
Cutoff Elevation

7-11
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455-5.1.1 Predrilling of Pile Holes: Predrilled
pile holes are either starter holes to the depth
described in this section or holes drilled
through embankment/fill material down to the
natural ground surface. When using low
displacement steel piling such as structural
shapes, drive them through the compacted fill
without the necessity of drilling holes through
the fill except when the requirements for
predrilling are shown in the plans. When using
concrete or other high displacement piles, drill
pile holes through fill, new or existing, to at
least the elevation of the natural ground
surface.

455-5.1 Site Preparation

7-12
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Natural Ground is defined as “ the ground surface prior 
to any roadway construction”

Natural Ground Surface

Existing Embankment

Predrilled Hole

Predrilling through Fill

7-13
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455-5.1 Site Preparation

7-14

455-5.1.1 Predrilling of Pile Holes 
(continued):

Use the range of drill diameters listed below 
for square concrete piles

12 inch square piles15 to 17 inches
14 inch square piles18 to 20 inches
18 inch square piles22 to 26 inches
20 inch square piles24 to 29 inches
24 inch square piles30 to 34 inches
30 inch square piles36 to 43 inches

.  
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455-5.1.1 Predrilling of Pile Holes: (Continued)

…For other pile sizes, use the diameter of the
drills shown in the plans or approved by the
Engineer. Accurately drill the pile holes with the
hole centered over the plan location of the piling.
Maintain the location and vertical alignment within
the tolerances allowed for the piling.

455-5.1 Site Preparation

7-15
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455-5.1.1 Predrilling of Pile Holes: (Continued)

…. For predrilled holes required through rock or
other hard (i.e. debris, obstructions, etc.)
materials that may damage the pile during
installation, predrill hole diameters approximately
2 inches larger than the largest dimension across
the pile cross-section. Fill the annular space
around the piles as described in 455-5.9.1 with
clean A-3 sand or sand meeting the requirements
of 902-3.3….

455-5.1 Site Preparation

7-16
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455-5.1.1 Predrilling of Pile Holes: (Continued)

…. In the setting of permanent and test piling, the
Contractor may initially predrill holes to a depth
up to 10 feet or 20% of the pile length whichever
is greater, except that, where installing piles in
compacted fill, predrill the holes to the elevation
of the natural ground surface. With prior written
authorization from the Engineer, the Contractor
may predrill holes to greater depths to minimize
the effects of vibrations on existing structures
adjacent to the work and/or for other reasons the
Contractor proposes…..

455-5.1 Site Preparation

7-17
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455-5.1.1 Predrilling of Pile Holes: (Continued)

…. Perform such work the Engineer allows but
does not require at no expense to the Department.
When the Engineer requires such work, the
Department will pay for such work as Preformed
Pile Holes as described in 455-5.9.

455-5.1 Site Preparation

7-18
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455-5.9.1 Description: Preformed Pile Holes
serve as a penetration aid when all other pile
installation methods fail to produce the
desired penetration and when authorized by
the Engineer to minimize the effects of
vibrations on adjacent structures. Preformed
Pile Holes are necessary when the presence
of rock or strong strata of soils will not permit
the installation of piles to the desired
penetration by driving or a combination of
jetting and driving, when determined
necessary by the Engineer, or when
authorized by the Engineer to minimize the
effects of vibrations on adjacent existing
structures….

455-5.9 Preformed Pile Holes

7-19
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455-5.9.1 Description: (Continued)

…. The Engineer may require preformed holes for any
type of pile. Drive all piles installed in Preformed Pile
Holes to determine that the bearing requirements have
been met.

For preformed holes which are required through material 
that caves during driving to the extent that the preformed 
hole does not serve its intended purpose, case the hole 
from the surface through caving material. After installing 
the pile to the bottom of the casing, remove the casings 
unless shown otherwise in the Plans. Determine bearing 
of the pile after removing the casing unless shown 
otherwise in the Plans….

455-5.9 Preformed Pile Holes

7-20
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455-5.9.1 Description: (Continued)

….Fill all voids between the pile and soil remaining
after driving through preformed holes with clean A-3
sand or sand meeting the requirements of 902-3.3,
after the pile has achieved the required minimum tip
elevation, unless grouting of preformed pile holes is
shown in the plans. If pile driving is interrupted during
sand placement, drive the pile at least 20 additional
blows after filling all of the voids between the pile and
soil with sand at no additional compensation.

7-21
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455-5.9.2 Provisions for Use of Preformed Pile
Holes:

The Department generally anticipates the
necessity for Preformed Pile Holes and includes
directions in the Contract Documents. The
Department will pay for Preformed Piles Holes
when the Contractor establishes that the required
results cannot be obtained when driving the load
bearing piles with specified driving equipment, or if
jetting is allowed, while jetting the piles and then
driving or while jetting the piles during driving.

455-5.9 Preformed Pile Holes

7-22
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455-5.9 Preformed Pile Holes

7-23

455-5.9.3 Conditions Under Which Payment Will Be
Made:

a) Inability to drive piles to the required penetration with
driving and jetting equipment.

(b) To penetrate a hard layer or layers of rock or strong
stratum that the Engineer considers not sufficiently thick
to support the structure.

(c) To obtain greater penetration into dense (strong)
material and into dense material containing holes,
cavities or unstable soft layers.
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455-5.9 Preformed Pile Holes

7-24

455-5.9.3 Conditions Under Which Payment Will Be
Made (cont’d):

(d) To obtain penetration into a stratum in which it is
desired to found the structure.
(e) To minimize the effects of vibrations or heave on
adjacent existing structures.
(f) To minimize the effects of ground heave on adjacent
piles.
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455-5.9.4 Construction Methods: Construct
Preformed Pile Holes by drilling, or driving
and withdrawing a suitable punch or chisel at
the locations of the piles. Construct a hole
that is equal to or slightly greater than the
largest pile dimension for the entire length of
the hole and of sufficient depth to obtain the
required penetration. Carefully form the
preformed hole by using a drill or punch
guided by a template or other suitable
device, and do not exceed the minimum
dimensions necessary to achieve the
required penetration of the pile….

455-5.9 Preformed Pile Holes

7-25
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455-5.9.4 Construction Methods: (Continued)

…. When the plans call for grouting the Preformed
Pile Holes, provide the minimum dimension of the
pile hole that is 2 inches larger than the largest pile
dimension. Construct the holes at the plan position
of the pile and the tolerances in location, and
ensure the hole is straight and that the batter is the
same as specified for the pile. Loose material may
remain in the preformed pile hole if the conditions
in 455-5.9.3 are satisfied.

455-5.9 Preformed Pile Holes

7-26
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-27 
 

 

455-5.9 Preformed Pile Holes

7-27
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455-5.9.5 Grouting of Pile Holes: Grout
Preformed Pile Holes for bearing piles, when
the plans require grouting after driving.
Clean the Preformed Pile Holes, and fill
them with cement grout as shown in the
plans. Use grout that has a minimum
compressive strength of 3,000 psi at 28 days
or as specified. Pump the grout through
three or more grout pipes initially placed at
the bottom of the preformed hole. The
Contractor may raise the grout pipes when
necessary to prevent clogging and to
complete the grouting operations.

455-5.9 Preformed Pile Holes
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Which, Predrilling or Preforming, is the Contractor 
Paid for accomplishing?

Learning Outcome

The tolerance for plan position is ______.

A. 3 inches
B. 4 inches
C. 5 inches
D. 6 inches

7-29
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b. When plans call for grouting the preformed 
holes ?         _________

a. When drilling through rock or other hard 
materials ?   ________

For each of the following situations, answer which holes, 
Predrilled holes or Preformed holes, are to have hole 
diameters approximately 2 inches larger than the largest 
dimension across the pile cross-section?

Learning Outcome

The tolerance for axial alignment for driven piles is ______.

A. 2 inches/ft.
B. 1 inch/ft.
C. ½ inch/ft.
D. ¼ inch/ft.

7-30
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English mark
in 1 ft. intervals

Verify Marking of the Piles

7-31
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Verify Marking of the Piles

7-32
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455-6.5 Cutting Off: Saw off the tops of all timber
piles at the elevation indicated in the plans. Saw
off piles which support timber caps to the exact
plane of the superimposed structure so that they
exactly fit it. Withdraw and replace broken, split, or
misplaced piles
.
455-6.6 Build-ups: The Engineer will not permit
splices or build-ups for timber piles. Extract piles
driven below plan elevation and drive a longer
pile.

455-6 Timber Piles

7-33
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455-7 Prestressed Concrete Piling:

455-7.1 General: Provide prestressed concrete
piles that are manufactured, cured, and driven in
accordance with the requirements of the Contract
Documents. Provide piles full length without splices
when transported by barge or the pile length is less
than or equal to 120 feet. When piles are
transported by truck and the pile length exceeds
120 feet but is less than the maximum length for a
three point pick-up according to Index 20600, and
splicing is desired, provide minimal splices. Include
the cost of the splices in the cost of the pile.

455-7 Prestressed Concrete Piling
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455-7.7 Extensions and Build-ups Used to Increase
Production Lengths:

455-7.7.1 General: Where splices and build-ups for
concrete piles are necessary, construct such splices and
build-ups in accordance with Standard Index 20601.

455-7 Prestressed Concrete Piling
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455-7 Prestressed Concrete Piling

7-36
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455-7.7.2 Extensions to be Driven or Those
21 feet or Longer:

Construct extensions to be driven or
extensions 21 feet or longer in length in
accordance with the details shown in the plans
and in a manner including the requirements,
sequences, and procedures outlined below:

455-7 Prestressed Concrete Piling
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Constructing Splice- Concrete Piling

7-38
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Constructing Splice- Concrete Piling

7-39
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Constructing Splice- Concrete Piling

7-40
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Constructing Splice- Concrete Piling

7-41
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Constructing Splice- Concrete Piling

7-42

(a) Cast a splice section in accordance with Section 450 with 
the dowel steel in the correct position and alignment.

(b) Drill dowel holes using an approved steel template that will 
position and align the drill bit during drilling. Drill holes a 
minimum of 2 inches deeper than the length of the dowel to be 
inserted

(c) Clean the drilled dowel holes by inserting a high pressure 
air hose to the bottom of the hole and blowing the hole clean 
from the bottom upward. Eliminate any oil, dust, water, and 
other deleterious materials from the holes and the concrete

(d) Place forms around joints between the pile sections
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Constructing Splice- Concrete Piling

7-43
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Constructing Splice- Concrete Piling

7-44

(e) Mix the adhesive components in accordance 
with the manufacturer’s directions. Do not mix sand 
or any other filler material with the epoxy 
components unless it is prepackaged by the 
manufacturer for this specific purpose. Use 
adhesives meeting the requirements of 
Section 926 for Type B Epoxy Compounds.

(f) After ensuring that all concrete surfaces are dry, 
fill the dowel holes with the adhesive material
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Constructing Splice- Concrete Piling

7-45
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-46 
 

 

Constructing Splice- Concrete Piling

7-46

(g) Insert the dowels of the spliced section into the 
adhesive filled holes of the bottom section and position 
the spliced section so that the axes of the two sections 
are in concentric alignment and the ends of the abutting 
sections are spaced 1/2 inch apart. The Contractor may 
use small steel spacers of the required thickness 
provided they have 3 inches or more of cover after 
completing the splice. Fill the space between the 
abutting sections completely with the adhesive.

 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-47 
 

 

Constructing Splice- Concrete Piling

7-47
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Constructing Splice- Concrete Piling

7-48

(h) Secure the spliced sections in alignment until the 
adhesive is cured in accordance with the manufacturer’s 
directions for the time appropriate with the prevailing 
ambient temperatures. Do not utilize the crane to secure 
the pile extension during the adhesive cure time. Utilize 
alignment braces to maintain the proper pile alignment 
during the epoxy cure time.

(i) After curing is completed, remove alignment braces 
and forms and clean and dress the spliced area to match 
the pile dimensions.

 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-49 
 

 

Constructing Splice- Concrete Piling

7-49
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Constructing Splice- Concrete Piling

7-50
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455-7.7.3 Precast Reinforced Build-ups:
Construct Precast Reinforced Buildups in
accordance with the requirements of this Subarticle,
Section 346, and Section 400. Provide the same
material for the form surfaces for precast build-ups
as was used to form the prestressed piles. Use
concrete of the same mix as used in the prestressed
pile and dimension the cross-section the same as
piling being built up. Install build-ups as specified in
455-7.7.2(b) through 455-7.7.2(i).

455-7 Prestressed Concrete Piling
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455-7.8 Pre-Planned Splices: Splices shall be
made by the doweled splice method contained in
the Standard Indexes or may be made using
proprietary splices which are listed on the
Department’s Approved Product List (APL). Splice
test piles in the same manner as the production
piles. Include in the pile installation plan, the
chosen method of splicing and the approximate
locations of the splice….

455-7 Prestressed Concrete Piling
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455-7.8 Pre-Planned Splices (continued)

Generally, place the splice at approximately the
midpoint between the estimated pile tip and the
ground surface, considering scour if applicable.
Stagger the splice location between adjacent piles
by a minimum of 10 feet. Obtain the Engineer’s
approval prior to constructing any pile sections.
Construct piles which are to be spliced using the
doweled splice with preformed dowel holes in the
bottom section and embedded dowels in the upper
section.
….

455-7 Prestressed Concrete Piling
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455-8 Steel Piling

455-8.3 Pile Splices: Order and use the full authorized 
pile length where practicable. Do not splice to obtain 
authorized lengths less than 40 feet except when shown 
in the plans. Locate all splices in the authorized pile 
length in portions of the pile expected to be at least 
15 feet below the final ground surface after driving. When 
it is not practicable to provide authorized pile lengths 
longer than 40 feet in a single length, use no more than 
one field splice per additional 40 feet of authorized pile 
length. Shop splices may be used to join single lengths of 
pile which are at least 20 feet in length. One shorter 
segment of pile may be used to achieve the authorized 
pile length when needed
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Splice- Steel Pile
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455-8.9 Filling Pipe Piles: When required by the
plans, fill pipe piles with the specified materials.
Use clean concrete sands and concrete meeting
the requirements of Section 346. Place concrete in
pipes containing water using methods in
accordance with 455-15.9 with modified tremie and
pump line sizes. Concrete may be placed directly
into pipes which are dry.

455-8 Steel Piling
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455-5.8 Penetration Requirements: Measure
the penetration of piles from the elevation of
natural ground, scour elevation shown in the
plans, or the bottom of excavation, whichever is
lower. When the Contract Documents show a
minimum pile tip elevation or a minimum depth of
penetration, drive the tip of the pile to this
minimum elevation or this minimum penetration
depth. In all such cases, the Engineer will accept
the bearing of a pile only if the Contractor
achieves the required bearing when the tip of the
pile is at or below the specified minimum tip
elevation or depth of penetration and below the
bottom of the preformed or predrilled pile hole….

455-5.8 Penetration
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455-5.8 Penetration Requirements: (Continued)

455-5.8 Penetration
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455-5.8 Penetration Requirements: (Continued)

…. When the plans do not show a minimum depth
of penetration, scour elevation, or minimum tip
elevation, ensure that the required penetration is at
least 10 feet into firm bearing material or at least
20 feet into soft material unless otherwise
permitted by the Engineer. If a scour elevation is
shown in the plans, achieve these penetrations
below the scour elevation. The Engineer may
accept a penetration between 15 and 20 feet when
there is an accumulation of five consecutive feet or
more of firm bearing material.…

455-5.8 Penetration
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455-5.8 Penetration Requirements: (Continued)

…. Firm bearing material is any material offering a
driving resistance greater than or equal to 30
tons/ft2 of gross pile area as determined by the
Wave Equation (455-5.11.2). Soft material is any
material offering less than these resistances.

The gross pile area is the actual pile tip cross-
sectional area for solid concrete piles, the product
of the width and depth for H piles, and the area
within the outside perimeter for pipe piles and
voided concrete piles….

455-5.8 Penetration
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455-5.8 Penetration Requirements: (Continued)

…. Do not drive piles beyond practical refusal (20
blows per inch). To meet the requirements in this
Subarticle, provide penetration aids, such as jetting
or preformed pile holes, when piles cannot be driven
to the required penetration without reaching practical
refusal.

455-5.8 Penetration
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455-5.10.1 General:

…. The Engineer may accept a driven pile when
the pile has achieved minimum penetration, the
blow count is generally increasing and the
minimum required bearing capacity obtained for
24 inches of consecutive driving. At his
discretion, the Engineer may also accept a driven
pile when the minimum penetration is achieved
and driving has reached practical refusal in firm
material.

455-5.10 Bearing Requirements
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Data Recording

The Pile Driving Record, which
includes:

• Hammer blows for each interval

• Stroke Height or bounce
chamber pressure for each
interval

• Making appropriate notes
concerning driving operations
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Data Recording
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Check Driving Criteria Letter for driving requirements. 

Recommended stroke height of 5 to 6 ft
(approx. fuel pressure of 150 psi)

Check Hammer Settings

7-65

Stroke (in parenthesis setting) reduction
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4-setting fuel pump
for Open-end Diesel 
hammer (lanyards)

Fuel Settings- OED

7-66
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-67 
 

 

Adjustable pressure
pump for changing 
fuel setting

Fuel Settings- OED
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Fuel Settings- OED
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Slide Bar-
2 Stroke Height
Settings for Air 
Hammer

Stroke Height Setting

7-69
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-70 
 

 

Auxiliary Equipment

Device to 
measure
Energy/e
quivalent 
stroke

Additional
stroke
controls

Dwell control 
knob

Stroke 
Control 
knob
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Auxiliary Equipment

Bounce Chamber Pressure Gauge- Closed-end Diesel

7-71
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Auxiliary Equipment

Bounce Chamber Pressure Gauge- Closed-end Diesel

7-72
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Common Problems

Water in fuel

Fuel lines clogged

Fuel pump malfunctioning

Fuel injectors malfunctioning

Oil low

Oil pump malfunctioning

Water in combustion chamber

Piston rings worn

Tripping device broken

Over heating

Indicators

Hollow sound, white smoke

No smoke or little gray smoke

Inconsistent ram strokes, little gray smoke or black smoke

Inconsistent ram strokes, little gray smoke or black smoke

Blows per minute rate is lower than specified

Blows per minute rate is lower than specified

Hollow sound, white smoke

Low strokes

Pawl does not engage piston
Pawl engages but doesn't lift piston

Paint and oil on cooling fins start to burn/sound changes

Common Problems- OED

7-73
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Common Problems

Water in fuel

Fuel lines clogged

Fuel pump malfunctioning

Fuel injectors malfunctioning

Oil low

Oil pump malfunctioning

Water in combustion chamber

Piston rings worn

Tripping device broken

Over heating

Indicators

Hollow sound, white smoke

No smoke or little gray smoke

Inconsistent ram strokes, little gray smoke or black smoke

Inconsistent ram strokes, little gray smoke or black smoke

Blows per minute rate is lower than specified

Blows per minute rate is lower than specified

Hollow sound, white smoke

Low strokes

Pawl does not engage piston
Pawl engages but doesn't lift piston

Paint and oil on cooling fins start to burn/sound changes

Oil build up in bounce chamber Not visible from exterior

Common Problems- Closed-end Diesel
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Common Problems

Air trip mechanism or hammer

malfunctioning

Cushion stack height incorrect

(affects timing of trip mechanism air 

valve)

Compressor not supplying correct

pressure & volume of air to hammer

Air supply lines either kinked or

tangled in leads, boom, or other 

Moisture in air ices up hammer

Packing around air chest worn 

allowing air blow by

Nylon slide bar worn

Indicators

erratic operation rates or air valve sticking open or closed

blows per minute rate is varying either faster  or slower

than the manufacturer specified

visually evident

ice crystals exiting exhaust ports of hammer

ram raises slowly- blows/minute rate slower than specified

by manufacturer- air leaking around piston shaft & air chest

erratic operation rates 

Lack of lubricant in air supply lines erratic operation rates

visually evident

Ram columns  insufficiently greased visually evident

Common Problems- Air/Steam
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Common Problems

Hoses getting caught in leads

Fittings leaking

Electrical connections

Sensors

Indicators

visually evident

hydraulic fluid leaking

erratic performance

erratic performance

Common Problems- Hydraulic
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455-5.3.1 Capblock:

…. Maintain capblocks in good condition, and
change them when charred, melted, or
otherwise significantly deteriorated. The
Engineer will inspect the capblock before
driving begins and weekly or at appropriate
intervals determined by the Engineer based
on field trial. Replace or repair any hammer
cushion which loses more than 25% of its
original thickness, in accordance with the
manufacturer’s instructions, before permitting
further driving.

455-5.3  Cushions & Pile Helmet
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The Driving Criteria Letter may specify a 
different inspection schedule.

Check Hammer Cushions

The above pile driving criteria are based on a hammer driving system consisting
of an ICE Model 60-S, single-acting, diesel hammer with a hammer cushion
comprised of 0.5 inches of aluminum and 2 inches of blue nylon. Hammer
cushions should be inspected on weekly, or appropriate intervals and maintained
in accordance with 455-5.3.1. Preforming for the production piles should be
conducted in the same manner as the test pile program. If there is a change in
the driving system for the piles or the preforming depth and/or techniques, notify
the Engineer so new driving criteria can be determined.
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Check Hammer Cushions
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Check Hammer Cushions
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Check Hammer Cushions
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455-5.3.2 Pile Cushion:

…. Maintain pile cushions in good condition and
change when charred, splintered, excessively
compressed, or otherwise deteriorated to the
point it will not protect the pile against
overstressing in tension and/or compression.
Protect cushions from the weather, and keep
them dry. Do not soak the cushions in any liquid.
Replace the pile cushion if, during the driving of
any pile, the cushion is either compressed more
than one-half the original thickness or begins to
burn….

455-5.3  Cushions & Pile Helmet
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455-5.3.2 Pile Cushion: (Continued)

…. Provide a new cushion for each pile unless
approved otherwise by the Engineer after
satisfactory field trial.

Reuse pile cushions in good condition to perform
all set-checks and redrives. Use the same
cushion to perform the set-check or redrive as
was used during the initial driving, unless this
cushion is unacceptable due to deterioration, in
which case use a similar cushion.

455-5.3  Cushions & Pile Helmet
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The Driving Criteria Letter may specify a 
different inspection schedule.

Check Pile Cushion
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Check Pile Cushion

7-85

Question 1:  Why might you want a new pile cushion at the 
start of each pile?

Question 2:  Would you want to use a new cushion for set-
checks/re-strikes?
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Check Pile Cushion

7-86

Question 1:  Why might you want a new pile cushion at the 
start of each pile?

This replicates the Test Pile Program and provides for 
consistency

Question 2:  Would you want to use a new cushion for set-
checks/re-strikes?

NO- New cushions compress, so you don’t want a new one 
here. Will throw the blow count out of whack.
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Check Pile Cushion
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Check Pile Cushion
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Check Pile Cushion
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Replace Charred or Burning Cushion
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Replace Charred or Burning Cushion
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Replace Charred or Burning Cushion
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Burning Cushion
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Pile Damage During Driving
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Pile Damage During Driving
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Typical causes
of damage

Types of
damage

Possible indicators
during driving

• Transporting

• Steel Strength

• Lifting

• Driving 
(Compression)

• Welding

• Splices

• Bending 
• Buckling
• Accordion 
• Splitting

• Pile moving out of position
during driving

• Abrupt blow count change

Steel Piles
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Pile Damage During Driving
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Typical causes
of damage

Types of
damage

Possible indicators
during driving

• Casting/stressing

• Concrete Strength

• Concrete Curing

• Transporting

• Lifting

• Driving
(major cause)

• Post driving
Construction

• Spalling- slabbing

• Microcracks

• Transverse cracks

• Longitudinal 
cracks

• Combination 
cracks

• Tip damage

• Cushions burning or 
compressed

• Puffs of concrete dust
coming out of side of pile

• Pile walking out of position

• Hammer pile alignment bad

• Abrupt blow count change

Concrete Piles
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455-5.10.5 Pile Heave: Pile heave is the
upward movement of a pile from its originally
driven elevation. Drive the piles in an
approved sequence to minimize the effects of
heave and lateral displacement of the ground.
Monitor piles previously driven in a pile group
for possible heave during the driving of the
remaining piles. When required by the
Engineer, take elevation measurements to
determine the magnitude of the movement of
piles and the ground surface resulting from
the driving process….

455-5.10.5 Pile Heave
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455-5.10.5 Pile Heave: (Continued)

…. Redrive all piles that have heaved 1/4 inch or
more unless the Engineer determines that the
heave is not detrimental to pile capacity. The
Department will pay for all work in conjunction
with redriving piles due to pile heave under the
Pile Redrive
Item.

455-5.10.5 Pile Heave
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Unless otherwise approved by the Engineer, used pile 
cushions may be utilized to drive up to how many 
additional piles?

Learning Outcome

Pile “Heave” refers to ___________.

A. The unloading of piles from the transport vehicle.
B. The downward movement of a previously driven pile.
C. The upward movement of a previously driven pile.
D. The act of loading the pile into fixed leads.

A. None
B. 1 
C. 2
D. No limit
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Hammer cushions should be inspected before driving 
begins and at approx. _____ intervals during driving.

Learning Outcome

True or False: Pile cushions are to be replaced when they are
Compressed more than 25% of their original thickness?

A. daily
B. hourly
C. weekly
D. monthly

A. True
B. False
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Learning Outcomes

• Monitor and verify proper marking of the piles
per contract documents and standards

• Verify & document contractor compliance with
applicable tolerances

• Monitor, verify and document pile driving
operations

• Identify applicable 455 specifications

7-103
 

 

 

  



                        Student Manual                                          Lesson 7- Begin Pile Driving 
  
 

 Version 1.0- 1/15                                                                                                                                            7-104 
 

 

7-104

End of Lesson 7

ANY 
QUESTIONS ?

 

 

 

 



 

 
 

PILE INSPECTOR’S CHECKLIST 
The following is a general checklist to follow when driving a Pile. The answer to each of these, if applicable, should “yes” unless plans, specifications, or specific 
approval has been given otherwise. CONSULT WITH THE RESPONSIBLE PROJECT ADMINISTRATOR FOR YOUR SPECIFIC PROJECT RESPONSIBILITIES. 

EARLY REQUIREMENTS Yes  No NA 
1.  Do you have a copy of the Plans including latest revisions & located relevant items? (ex: Pile Date Table) 
2.  Do you have and reviewed the accepted Pile Installation Plan? 
3.  Are Dynamic Load Tests required and if so, is the PDA Engineer coordinated with? 
4.  Do you have the current version of the FDOT Pile Driving Record form? 
5.  Have you setup Structure Files and Bent/Pier Models in the program? 
6.  Have you made the Initial Pile Data entries and Standard Notes entries in the program? 
7.  Have you scheduled or attended a Pre-Driving meeting with the PA/Geotechnical Engineer? 

1 1  
2 2  
3 3  
4 4  
5 5  
6 6  
7 7  

TEST PILE PROGRAM 
8.  Has the Contractor met the requirements of 455-1.1, Protection of Existing Structures (or new 108)? 
9.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 & 
     455-1.2.1? 
10.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met? 
11.  If a Cofferdam is required, does the Contractor have a qualified diver and safety diver for inspections in 
       accordance with 455-1.3, Cofferdams? 
12.  If underwater diving is required, are the divers equipped with voice communications, per 455-1.3, 
       Cofferdams? 
13.  Does the Contractor have the hammer equipment indicated in the Pile Installation Plan on-site? 
       a.  CLOSED END DIESEL HAMMER 

     - Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2) 
     - Does the Contractor have a Bounce Chamber Pressure Gauge? (455-5.2.2) 
     - Has the Bounce Chamber been calibrated within the last 30 days and a Chart provided? (455-5.2.2) 
b.  OPEN END DIESEL HAMMER 
     - Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2) 
     - Has the Contractor provided the hammer manufacturer’s chart equating stroke and blows per  
       minute? (455-5.2.2) 
     - Has the Contractor provided an approved device automatically determine and display ram stroke?  
       (455-5.2.2) 
c.  AIR/STEAM HAMMER 
     - Does the air plant have gauges that are easy to read? (455-5.2.1) 
     - Does the hammer have a slide bar capable of a minimum of two stroke height settings? (455-5.2.1) 
d.  HYDRAULIC HAMMER 
     - Does the hammer have at least three settings for reduced stroke height? (455-5.2.3) 
     - Has pressure measuring equipment been calibrated? (455-5.2.3) 
     - Have you been provided a means to determine hammer energy? (455-5.3.1) 

14.  Is the cap-block (hammer cushion) in good condition? (455-5.3.1) 
15.  Does the cap-block (hammer cushion) match the Contractor’s submittal (type, size, thickness, etc.)?  
       (455-5.3.1) 
16.  Is the pile cushion new? (455-5.3.2) 
17.  Does the pile cushion match the Contractor’s submittal (type, size, thickness)? (455-5.3.2) 
18.  Does the pile helmet meet the requirements of 455-5.3.3? 
19.  If required, does the template meet the requirements of 455-5.6? 
20.  Has the Contractor furnished elevations per 455-5.6? 
21.  Is a jet pump at the site, ready for use and of the proper size? (455-5.7) 
22.  If Predrilling or Preforming to be done, does the drill meet the requirements of 455-5.1.1 and 455-5.9? 
23.  Do the leads match the Contractor’s submittal and meet the requirements of 455-5.4? 
24.  Has the proper type, size, and length of pile and applicable pile documentation been provided? 
25.  Have you inspected the pile for defects and if observed document and modify the PA?  
26.  Has the Contractor marked the pile in the applicable increments? 
27.  Is the test pile located per the plans and meet the requirements of 455-5.15.2? 
28.  Does the pile meet the axial alignment of 455.5.15.3? 
29.  Have you indicated this is a Test Pile in the Pile Driving Record? 
30.  If applicable, have you indicated the pile has EDCs installed in the Pile 
       Driving Record? 
31.  Have you recorded the driving event in the Pile Driving Record? 

8 8  
9 9  
10 10  
11 11  
12 12  
13 13  
A1 A1  
A2 A2  
A3 A3  
B1 B1  
B2 B2  
B3 B3  
C1 C1  
C2 C2  
D1 D1  
D2 D2  
D3 D3  
14 14  
15 15  
16 16  
17 17  
18 18  
19 19  
20 20  
21 21  
22 22  
23 23  
24 24  
25 25  
26 26  
27 27  
28 28  
29 29  
30 30  
31 31  



 

 

PILE INSPECTOR’S CHECKLIST- PAGE 2 

PRODUCTION PILE DRIVING Yes  No NA 
32.  Do you have the Driving Criteria Letter? 
33.  If concrete piles, do you have the authorized Production Pile Lengths Letter? 
34.  Do you have the Accepted Pile Installation Plan? 
35.  Has the Contractor met the requirements for Protection of Existing Structures? (455-1.1 or new 108) 
36.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 
       & 455-1.2.1? 
37.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met? 
38.  If a cofferdam is required, have the requirements of 455-1.3, Cofferdams, been met? 
39.  Have you inspected the piles of damage, and if observed, document same and notified the PA?  
       (455-6,7,8,9) 
40.  Does the Contractor’s equipment match the accepted Pile Installation Plan or revised Plan from the Test 
       Pile Program? 
       a. cranes 
       b. barges 
       c. hammer system, including: 
           -model, type, serial number 
           -capblock cushion type, thickness 
           -capblock dimensions, inserts, striker plates 
           -variable energy settings 
           -hydraulic control indicator, fuel pump setting indicator 
           -Saximeter 
           -Pile cushion type, thickness 
           -follower 
       d. Leads 
       e. Auger motor and flighting 
       f.  Auger leads 
       g. Punches 
       h. Jets and pump 
       i. Templates 
          -Does the template match the Contractor’s submittal? 
          -Has a reference been provide to enable determining pile penetration? 
          -Can the pile be driven to the cutoff elevation without requiring movement of the template? 
41.  Has the Contractor provided an elevation on the template for your use? 
42.  If Predrilling or Preforming, has the Contractor met the plan requirements and you documented the 
       same? 
 
43.  If grouting of Preformed Pile Holes is required, has this been completed per 455-5.9.5? 
44.  Has the Contractor marked the piles in the correct increments? 
45.  Have you recorded the blows, stroke height/pressure, and applicable notes in the record or program? 
46.  Did splicing of piles meet the requirements of 455-7.7 for concrete and 455-8.3 for steel? 
47.  If specified, has the pile met any Minimum Tip Elevation requirements? 
48.  If no Minimum Tip is specified, has the pile met the Penetration requirements of 455-5.8, Penetration? 
49.  Has the pile met the driving criteria specified in the Driving Criteria Letter? 
50.  Has the pile reached Practical Refusal? (455-5.10.3) 
51.  Do you have a “Setcheck” Criteria? 
52.  If “Setchecks” or “Redrives” are performed, were they documented? 
53.  Have any of the piles “heaved”? (455-5.10.5) 
54.  If so, were they redriven? 

32 32  
33 33  
34 34  
35 35  
36 36  
37 37  
38 38  
39 39  
   

40 40  
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

41 41  
42 42  
   

43 43  
44 44  
45 45  
46 46  
47 47  
48 48  
49 49  
50 50  
51 51  
52 52  
53 53  
54 54  

POST INSTALLATION 
55.  Has the Contractor met the tolerances required? (455-5.15, Allowable Tolerances) 
56.  Has the Contractor initiated a plan to protect driven piles from fill placement operations? (455-10) 
57.  Have you been provided the final post-driving elevations and entered them in the Pile Driving Record? 
 

55 55  
56 56  
57 57  
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Lesson 8

Piles Bearing and  
Acceptance
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Learning Outcomes

• Identify the 4 alternative methods and specs to 
accept piles

• Identify Bearing requirements

• Identify when to stop driving and Accept pile

• Identify when to stop driving and contact the PA 

• Identify when to stop driving and request a Set-
Check
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Acceptance Methods

• Standard Test Pile and Driving Criteria 

• 100% Instrumented Piles with Test Piles

• 100% Instrumented Piles without Test Piles

• Driving Criteria without Test Piles
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Acceptance Methods

Standard Test Pile and Driving Criteria:

• It’s how our Standards Specifications have been 
written so far.

•Test Piles are driven first and monitored. Information 
is obtained during the Dynamic Load Testing to 
determine production pile lengths and driving criteria.

• Piles will be accepted when at least 24” 
consecutive driving achieves a blow count (generally 
increasing) that meets or exceeds the blow count 
criteria and the minimum penetration/minimum tip 
elevation requirements are met.
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Acceptance Methods

100% Instrumented piles with Test Piles

• All Piles, test piles and production piles are 
dynamically tested and monitored.

•Test Piles are driven first to determine production 
pile lengths.

•No Driving Criteria is required.

•The PDA/EDC operator will stop the driving at 6” of 
capacity if the minimum penetration/minimum tip 
elevation requirements are met.
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Acceptance Methods

100% Instrumented piles without Test Piles

•No Test Piles. All production pile lengths are already 
indicated in the plans.

•All  production piles are dynamically tested and 
monitored.

•No Production lengths letter is required. No Driving 
Criteria is required.

•The PDA/EDC operator will stop the driving at 6” of 
capacity if the minimum penetration/minimum tip 
elevation requirements are met.
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Acceptance Methods

Driving Criteria without test piles:

• No Test Piles. All production pile lengths are 
already indicated in the plans.

• The first production pile of every bent or pier is 
monitored to establish driving criteria.

• Piles will be accepted when at least 24” 
consecutive driving achieves a blow count (generally 
increasing) that meets or exceeds the blow count 
criteria and the minimum penetration/minimum tip 
elevation requirements are met.
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455-5.10.1 General:

…. The Engineer may accept a driven pile when the
pile has achieved minimum penetration, the blow
count is generally increasing and the minimum
required bearing capacity obtained for 24 inches of
consecutive driving. At his discretion, the Engineer
may also accept a driven pile when the minimum
penetration is achieved and driving has reached
practical refusal in firm material.

8-8

455-5.10 Bearing Requirements
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455-5.10.2 Blow Count Criteria: The Engineer will
determine the number of blows required to provide the
required bearing according to the methods described
herein. Determine the pile bearing by computing the
penetration per blow with less than 1/4 inch rebound
averaged through 12 inches each of penetration. When
it is considered necessary by the Engineer, determine
the average penetration per blow by averaging the
penetration per blow through the last 10 to 20 blows
of the hammer.

455-5.10 Bearing Requirements
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455-5.10.3 Practical Refusal: Practical refusal is defined
as 20 blows per inch with the hammer operating at the
highest setting or setting determined by the Engineer and
less than 1/4 inch rebound per blow. Stop driving as soon
as the Engineer determines that the pile has reached
practical refusal. The Engineer will generally make this
determination within 2 inches of driving. When the
required pile penetration cannot be achieved by driving
without exceeding practical refusal, use other penetration
aids such as jetting or Preformed Pile Hole.

455-5.10 Bearing Requirements
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455-5.10.4 Set-checks and Pile Redrive:

(a) Set-checks: In the event that the Contractor has driven 
the pile to approximately 12 inches above cut-off without 
reaching the required resistance, the Engineer may require 
the Contractor to interrupt driving to perform a set-check. 
Provide an engineer’s level or other suitable equipment for 
elevation determinations to determine accurate pile 
penetration during the set-checks. In the event the results of 
the initial set-checks are not satisfactory, the Engineer may 
direct additional set-checks. The Engineer may accept the 
pile as driven when a set-check shows that the Contractor 
has achieved the minimum required pile bearing and has 
met all other requirements of this Section.

455-5.10 Bearing Requirements
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455-5.10.4 Set-checks and Pile Redrive:

(b) Pile Redrive: Pile redrive consists of redriving the 
pile after the following working day from initial 
driving to determine time effects, to reestablish pile 
capacity due to pile heave, or for other reasons 
determined by the Engineer. Redrive piles as directed 
by the Engineer.

455-5.10 Bearing Requirements

8-12  
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• Driving Criteria Letter 

• Minimum Tip Elevation

• Penetration Requirements

• Practical Refusal

• Cutoff Elevation

What Determines When to Stop Driving 
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…..may be stopped if one of the following….

Practical refusal (20 blows per inch with at least 
a 7.0 foot stroke)…...and tip is at or below the minimum
tip elevation of –1.0 foot….

The required blowcount versus its respective stroke 
is achieved for two consecutive feet… and tip at or 
below the minimum tip elevation of –1.0 foot…

Driving Criteria Letter
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This decision is not as much as a “Pile Acceptance”, but:

• Avoid potentially driving pile past the cutoff elevation

• Potentially perform Set-Check

• Can have financial ramifications

NEED TO THINK

Cutoff Elevation
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft. 
Or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Acceptance Determination-Driving Criteria
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Yes No

Acceptance Determination-Driving Criteria
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Yes No

Yes

Acceptance Determination-Driving Criteria
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Yes No

Yes

Acceptance Determination-Driving Criteria

INTERMEDIATE BENTS 2 & 3

Pile driving of the 18” PSC 50 foot, 180 ton design load piles may be stopped if one of the following 
conditions is met:

1. Practical refusal (20 blows per inch with at least a 6.0 foot stroke) is reached during driving and the pile 
has achieved the minimum penetration requirements specified in 455-5.8.

2. The required blowcount versus its respective stroke is achieved for two consecutive feet, and the pile has 
achieved the minimum penetration requirements specified in 455-5.8.
The blow counts per foot required for respective stroke heights are as follows:

NO
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Have You Reached 
the Specified 
Minimum Tip 

Yes No

Yes

This you would 
calculate.

You either have or 
have not.

Acceptance Determination-Driving Criteria

Tip Elev.= Reference Elev.  - Length of 
Pile below the Ref. Elev.
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Have You Reached the  
Minimum Penetration  

Requirements of 455-5.8 

No

Yes

455-5.8 
Penetration 

Requirements

Yes or No

Acceptance Determination-Driving Criteria

Tip Elev.= Reference Elev.  - Length of 
Pile below the Ref. Elev.
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Have You Met the Driving 
Criteria Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

No

Yes

No

Yes

INTERMEDIATE BENTS 2 & 3

Pile driving of the 18” PSC 50 foot, 180 ton design load piles may be stopped if one of the following conditions 
is met:

1. Practical refusal (20 blows per inch with at least a 6.0 foot stroke) is reached during driving and the 
pile has achieved the minimum penetration requirements specified in 455-5.8.

2. The required blowcount versus its respective stroke is achieved for two consecutive feet, and the 
pile has achieved the minimum penetration requirements specified in 455-5.8.

The blow counts per foot required for respective stroke heights are as follows:

Stroke (ft) Blows/foot
6.0 94
6.5 83
7.0 71
7.5 63

Acceptance Determination-Driving Criteria

8-22  
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Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Is the Pile 1 ft
Or less of the Pile
Cutoff Elevation 

Yes No

No

455-5.10.4 Set-checks 
and Pile Redrive
(Production Piles) 

This you would calculate.

You either are or are not.

Acceptance Determination-Driving Criteria
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Determine when to accept a pile based upon
provided driving criteria or contract documents.

Go to the following 
pages for exercise

Situation 1
Situation 2
Situation 3
Situation 4

Learning Outcome

 

We will now work out four examples. We will decide at every of the four scenarios 
what to do next. We will work through the Acceptance Determination Chart based 
upon given information. The first Driving Criteria Letter is to be used for Situations 
1 to 3. The second Driving Criteria Letter is to be used for Situation 4. 
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Situation 1

 

Here is the driving criteria letter.  Is there a minimum tip specified? If so, what is it? 
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Situation 1

 

Here is the minimum tip elevation requirement. 
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Situation 1

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 
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Situation 1

 

Here is the pile information from the driving record. The template elevation is 
the reference elevation. 
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Situation 1

 

Here is the blow count information with strokes and depth (below template) 
information. Make the decision: At the depth the pile tip is now, can we stop and 
accept the pile? 
 
(Hint: compute what is the pile tip elevation, then see if the blow count criterion 
is met.) 
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Situation 1

Tip Elevation= +12 – 45=
-33 feet
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Situation 1

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Yes

 

 

 

   



Student Manual                                                                          Lesson 8- Pile Bearing and Acceptance 

Version 1 0 1/15 8 32

 

8-32

Situation 1

Tip Elevation= +12 – 45=
-33 feet
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Situation 1

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

 

We met minimum tip and blow count criterion therefore the pile can be accepted. 
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Situation 2

 

Now work out situation 2. Criteria are given above. Driving Record is shown in the 
next couple of slides. Question is, for the pile at the current tip (see record next 
couple of slides), can the pile be accepted or what should we do? 
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Situation 2
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Situation 2
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Situation 2

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Yes
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Situation 2

tip elevation = +12 -44.17
= -32.17 feet  
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Situation 2
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Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Situation 2
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8-41

Situation 3

 

Now work out situation 3. Criteria are given above. Driving Record is shown in the 
next couple of slides. Question is, for the pile at the current tip (see record next 
couple of slides), can the pile be accepted or what should we do? 
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Situation 3
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Situation 3
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Situation 3

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Yes
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Situation 3

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

tip elevation = +12 -35
= -23 feet

 

Is the pile 1 ft or less of the pile cutoff elevation? At this point is useful to compute the set-
check target as we did in lesson 4. 
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“STOP FOR SET-CHECK” TARGET

Length of the pile below the reference
(template) when the pile is at 1 ft from the cutoff
elevation.

For Vertical Pile: 
Set check target= Pile Length – 1’ – (Cut-off Elev. – Ref. Elev.)
= 50’ – 1’ – (+13’ – 12’)=48’

Pile Length = 50’

Ref. Elev.
+12.0

Cutoff Elev.
+13.0

Situation 3

8-46  
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8-47

Situation 3

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

 

Here is where we are in the flow chart.  Since the pile is not 1 ft or less from the cut-off 
elevation we keep driving. 
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8-48

Situation 4

 

Now work out situation 4. Blow count Criteria are given above. The next slide 
shows the firm material definition for this scenario and additional driving 
requirements.   
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8-49

Situation 4

Driving Requirements:

The blow count criterion and practical refusal
must be achieved at a minimum stroke of 5 ft.

Firm bearing material is a material that offers a
driving resistance of 15 blow/ft at a minimum
stroke of 5.0 ft.

 

Here are additional requirements and the definition of firm bearing material.   
Driving Record is shown in the next couple of slides. Can you guess why they are 
giving us a “firm material” definition?  Question is, for the pile at the current tip 
(see record next couple of slides), can the pile be accepted or what should we 
do? 

 

 

   



Student Manual                                                                          Lesson 8- Pile Bearing and Acceptance 

Version 1 0 1/15 8 50

 

8-50

Situation 4
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Situation 4
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8-52

Situation 2

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Yes
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8-53

Situation 4

The elevation from which penetration should be 
counted is + 108 ft which is the ground elevation.

For soft material specs require at least 20 ft 
penetration.  The minimum penetration tip elevation 
would be:  +108 - 20= + 88 ft

Pile tip =at 35’-11” below template.  This is 35.92’ 
below template. 

Therefore the tip elevation is:

Tip El= Ref El – Length below reference= +112 –
35.92 = -76.08 ft.   Pile is below the penetration 
requirements
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8-54

Situation 4

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 
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Situation 4
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8-56

Situation 4

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You Met the Driving Criteria 
Specified by the

Geotechnical Engineer With
Blow Counts Increasing for 2 ft. 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 1 ft 
or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 
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8-57

Is There a Minimum Tip
Elevation Specified in the

Plans  ?

Have You Reached the
Specified Minimum Tip 

Have You Reached the
Minimum Penetration 

Requirements of 455-5.8 

Have You measured the required
Nominal capacity Specified by the

Plans  for at least
6 consecutive inches 

Stop
Accept

Pile 

Stop for Setcheck As
Described in 455-5.10.4

Contact PA 

Stop- Contact
PA 

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Is the Pile 6 “ 
Or less of the Pile
Cutoff Elevation 

Keep
Driving 

Yes No

NoYes

No

Yes

Yes

Yes

Yes

No

No

No

No
Yes

Have You Reached 
Practical Refusal as

Described in 455-5.10.3
(20 Blows/1”) 

Acceptance 100% Instrumentation

 

Here is the flow chart when 100% instrumentation is used. 
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8-58

Learning Outcomes

• Covered the 4 alternative methods and specs to accept 
piles

•Covered the Bearing requirements

• Learned and practiced when to stop driving and 
Accept pile

• Learned when to stop driving, when to accept the pile 
and when to contact the PA 

• Identified when to stop driving and request a Set-
Check
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8-59

End of Lesson 8

ANY 
QUESTIONS ?

 

 

 

 



HW1-1

Homework 1Homework 1

1. The scour elevation can normally be found on the 
bridge hydraulics sheet and in the Pile Data Table.

True ___ False _____

2. The Required Nominal Bearing Resistance 
Resistance will normally be shown in the Pile Data 
Table. Where is the Pile Data Table found?

A. The Contractor’s Pile Installation Plan
B. The Special Provisions
C. The Standard Specifications
D. The Plans
E. None of the Above



HW1-2

Homework 1Homework 1

3. On what type of hammer you may see see a jump stick 
and what can it be used for in FDOT projects?

A. Air hammer to verify stroke height
B. Double acting Diesel to control the pressure
C. Single acting Diesel to verify stroke height
D. Vibratory hammer to estimate the amount.
E. Single acting Diesel but cannot be used to           

verify stroke height



HW1-3

Homework 1Homework 1

4. What are the three types of Leads?

5. When using which of the above leads, is a template not
required?

6. What are the three basic pile hammer types?



HW1-4

Homework 1Homework 1

PROBLEM  7 (PLUMB PILE)

Furnished Pile Length =
Reference Elevation =

Cut-off Elevation =
Preformed Hole Elevation =

Ground Elevation =
Scour Elevation =
Pile Length Below

Ref. Elev. =

TIP ELEVATION:
Tip Elev.  =

PENETRATION:
Penetration = 

LENGTH DRIVEN:
Length Driven  =

Ref. Elev.- Length Below Ref. Elev.

Lowest of 3 Elev. - Tip Elev.

Cut-off Elev.- Tip Elev.

55 ft.
+ 4.0 ft.
-0.50 ft.

- 15.00 ft.
- 20.00 ft.

43.0 ft.-30.0 ft.



HW1-5

Homework 1Homework 1

Batter =
Corr. 

Factor =

Furnished Pile Length =
Reference Elevation =

Cut-off Elevation =

PROBLEM 8:   BATTERED PILE (5:2)

Ground Elev. (Excav.) =
Scour Elev. =

Pile Length Below
Ref. Elev. =

TIP ELEVATION:
Tip Elev. =

PENETRATION:
Penetration =

LENGTH DRIVEN:
Length Driven  =

Ref. Elev.- [Length Below Ref. Elev. X Corr. Factor]

[Lowest of 3 Elev. - Tip Elev.]  Corr. Factor

[Cut-off Elev. - Tip Elev.]  Corr. Factor

5:2

0.928

60 ft.
+8.76 ft.
+4.00 ft.

-5.72 ft.
-9.92 ft.

57 ft.



HW1-6

Homework 1Homework 1

9. ….The delivered length of each of the piles at End Bent 1 originally was 100 feet
and Pile 4 was a driven splice.
*Assume set-checks performed within 1 day. of end of initial drive.  

Pile 4 was a production pile.
# of Set-
Checks*

# of
Redrives

Length of
Cut-off

(ft.)

Length of
Splice**

(ft.)

1 0 5.88 -

0 0 10.73 -

2 1 3.23 -

2 1 - 20

Bent 1
Pile #

Length of
Pile Below

Cut-off

1 94.12

2 89.27

3 96.77

4 119.98

Predrill
Length

20’

20’

20’

20’

Set-

Checks*

# of

Redrives

Cut-off
(ft.)

Length of

Splice**
(ft.)

Bent 1

Pile #

Length of

Pile
provided

1

2

3

4

Predrill
Length

Splice
Labor

Driven
Splice



HW1-7

Homework 1Homework 1
10. ….The delivered length of each of the piles was 80 feet. Pile 3 was a driven splice.

*Assume set-checks performed within 1 day of end of initial drive.                     
Pile 3 was a production pile

# of Set-
Checks*

# of
Redrives

Length of
Cut-off

(ft.)

Length of
Splice**

(ft.)

Int.Bent 5
Pile #

Length of
Pile Below

Cut-off

1

2

3

4

Preform
Length

25’

25’

25’

25’

0

3

3

1

0

1

1

0

10.73

3.23

5.88

-

-

-

-

20

69.27

76.77

99.98

74.12

Set-

Checks* Redrives

Cut-off
(ft.)

Length of

Splice**
(ft.)

Int.Bent 5

Pile #

Length of

Pile
provided

1

2

3

4

Preform Splice
Labor

Driven
Splice

PAID



HW1-8

Homework 2Homework 2

11. True or False:  If a pile reaches 20 blows in less than 1 
inch, it is correct to stop the pile without going to the full 
inch to consider it practical refusal.

True ___ False _____

12. True  or False:     If the saximeter fails in a production 
pile driven with and open Diesel hammer, the Contractor 
can continue driving, and the inspector will estimate the 
stroke  based on a formula that correlates blows per minute 
vs. stroke, or use the jumpstick.

True ___ False _____



14. When is the best time to check the hammer cushion?

A. At lunch when the Contractor is not working.
B. Between piles
C. At the end of the day
D. When the hammer is apart for repair or 

maintenance
E. None of the above

HW2-9

Homework 2Homework 2

13. The Contractor is normally paid for a preformed pile 
hole?

True ___ False _____



HW2-10

Homework 2Homework 2

15. The Contractor is assembling his capblock and you
observe him putting a timber hammer cushion into
the capblock. What should you do?

A. Check the Pile Installation Plan to see if it is the
right material

B. Inform the Contractor that timber hammer cushions
are not permitted by the specifications

C. Ask the Contractor to provide the proper
documentation to evaluate the timber hammer
cushion

D. Request the District Geotechnical Engineer to
evaluate the change

E. The Standard Specifications do not address this.



HW2-11

Homework 2Homework 2

16. You have just informed the Contractor that he has reached the
required blow count and should stop driving. The pile top is three
feet above the cut-off elevation. The Contractor wishes to drive the
pile to cut-off. What should you do?

A. This is the Contractor’s option, however, he is not paid for
the additional driving. Make note in driving log and in daily
report.
B. This is not allowed. If the Contractor continues, leave the
site immediately and document to the Project Engineer.
C. Advise the Contractor that it is not recommended and that
if he continues, any damage to the pile including loss of
bearing is his responsibility, continue recording and
document.
D. This is the Contractor’s option. If the Inspector permits
additional driving, continue to document and pay the
Contractor for the additional drive.
E. None of the above



HW2-12

Homework 2Homework 2

17. Compute penetration for the following:

Scour El=-20  ft
Existing mudline (ground) elevation= -5 ft
Preformed Hole elevation= -30 ft
Tip elevation at the end of driving= -55
Cut-off elevation= + 5.0 ft

Penetration=



HW2-13

Homework 2Homework 2

PROBLEM  18 (PLUMB PILE)

Furnished Pile Length =
Reference Elevation =

Cut-off Elevation =

Ground Elevation =
Scour Elevation =
Pile Length Below

Ref. Elev. =

TIP ELEVATION:
Tip Elev.  =

PENETRATION:
Penetration =

LENGTH DRIVEN:
Length Driven  = 

Ref. Elev.- Length Below Ref. Elev.

Lowest of 3 Elev. - Tip Elev.

Cut-off Elev.- Tip Elev.

55 ft.
+ 37.50 ft.
+41.50 ft.

+33.00 ft.
- None ft.

39.0 ft.



HW2-14

Homework 2Homework 2

Batter =
Corr. 

Factor =

Furnished Pile Length =
Reference Elevation =

Cut-off Elevation =

PROBLEM 19:   BATTERED PILE (5:2)

Ground Elev. (Excav.) =
Scour Elev. =

Pile Length Below
Ref. Elev. =

TIP ELEVATION:
Tip Elev. =

PENETRATION:
Penetration =

LENGTH DRIVEN:
Length Driven  = 

Ref. Elev.- [Length Below Ref. Elev. X Corr. Factor]

[Lowest of 3 Elev. - Tip Elev.]  Corr. Factor

[Cut-off Elev. - Tip Elev.]  Corr. Factor

5:1

0.981

60 ft.
+7.00 ft.
+10.00 ft.

+10.00 ft.
+1.50 ft.

47.5 ft.



HW2-15

Homework 2Homework 2

20. The delivered length of each of the concrete piles at End Bent 1 originally was 80
feet and Pile 3 was a non-driven splice.
*Assume first all set-checks performed within 1 day of end of initial drive
Pile 3 was a production pile.

Set-

Checks*

# of

Redrives

Cut-off
(ft.)

Length of

Splice**
(ft.)

Bent 1

Pile #

Length of

Pile
provided

1

2

3

Predrill
Length

Splice
Labor

Driven
Splice

PAID

# of Set-
Checks*

# of
Redrives

Length of
Cut-off

(ft.)

Length of
Splice**

(ft.)

3 0 5.88 -

1 2 10.73 -

4 1 - 10

Bent 1
Pile #

Length of
Pile Below

Cut-off

1 74.12

2 69.27

3 99.98

Predrill
Length

15’

15’

15’



HW2-16

HomeworkHomework

End of homework



APPENDICES 

 

 

 

 January 2015 Workbook  for Piles 

 Precast Concrete Pile Payment Summary Table 

 Steel Pile Payment Summary Table 

 Pile Inspector's Checklist 
 Pile Driving Installation Plan Form 

 Pile Driving Record 
 Pile Driving Record instructions 
 Design Standard 20600 
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STRUCTURES FOUNDATIONS
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455-12 Basis of Payment (All Piling).
� 455-12.1 Treated Timber Piling:�!
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 455-12.5 Dynamic Load Tests: 
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 455-12.7 Concrete Sheet Piling:�!
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PRECAST CONCRETE PAYMENT SUMMARY TABLE
Effective 7-1-2014

ITEM PAYMENT 455 SPEC.
Prestressed Concrete Piling Piling bid price, Feet 455-12.2
Prestressed Concrete test Piling Piling bid price, Feet 455-12.4
Cut-off (remaining piling) No Payment                                    455-12.12 455-11.2.4
Driving of Test Pile Splice No Payment 455-12.4
Replacing Piles

- Broken and irreparable piling, or mislocated piling and 
Contractor is responsible-extract and replace                                 

- Piling driven below cut-off without achieving bearing  
and the Engineer elects to extract pile and replace         

- Broken and irreparable piling, or mislocated piling and
           Department is responsible – extract and replace

- “Undamaged” Pile extracted and driven somewhere else
- Damaged or misplaced piling, and replacement is required and 

Department is responsible
- Extracting of original pile to substitute for longer pile in lieu of 

splicing and build-up of original pile.

- No payment

- Unforeseeable Work

- Unforeseeable Work; pay piling furnished 
bid price

- Paid at 30% of contract unit price for piling
- Pay for both original and replacement piling 

under piling furnished
- Pay original pile length + additional 

authorized  build up + 30 Ft. of piling 
furnished for extracting original pile

455-11.2.7

455-11.2.7

455-11.2.7

455-11.2.7
455-11.2.7

455-11.2.7

Set-Checks & Redrives
- Test piles; Engineer may elect to interrupt pile driving up to 4 

times on each test pile (2 times for up to 2 hours and 2 
additional times during the next working day following the initial 
drive day) within 1 working day following the initial driving.

- Each additional set check determined necessary by the
Engineer after the 4 previously mentioned above and within 1
working day following end of initial driving

- Any re-drive after 1 working day following the initial driving day.

- No Payment

- 10 feet piling furnished bid price

- 20 feet piling furnished bid price

455-11.9
455-5.12.1

455-11.9

455-11.9
- Production piles; 2 set-checks within initial driving and the 1

working day following the end of initial driving.
- Any additional set check within the 1 working day following the

end of initial driving.
- Re-drive Production Pile; After 1 working day following the 

initial driving day.

- No Payment

- 10 feet piling furnished bid price

- 20 feet  piling furnished bid price

455-11.9.2

455-11.9.2

455-11.9.3

Dynamic Load Tests
- Test Piles: Prices include instrumentation, materials and labor.
- Production piles: Authorized by the Engineer for hooking up      

the instrument and begin driving, and then
- Instrumentation on set-checks .

- No Payment
- 20 feet piling furnished bid price

- No Payment

455-11.5
455-11.5

455-11.5

Splices (Build-up) �� 5 feet below cut-off elevation
Production and Test Piles:

- Materials and labor
- Piling Build-up length

- 9 feet of Production Pile 
- Build up length of Production Pile

455-11.8
455-11.8

Splices (Build-up) > 5 feet below cut-off elevation
Test Piles
- Splice Length Authorized –Non driven
- Splice Length Authorized - Driven for test purposes
- Splice (Material and Labor)
- Driving of Splice 

Production Pile
- Splice Length Authorized
- Driving of production piling splice
- Splice (Material and Labor)

- Length in feet of Production Pile bid price
- Length in feet of Test Pile bid price
- 30 feet Production Pile bid price
- No payment

- Length in feet of Production Pile bid price
- 10 feet production piling bid price
- 30 feet of Production Pile bid price

455-11.8
455-11.8
455-11.8
455-11.2.6

455-11.8
455-11.2.6
455-11.8

Static Load Tests
- static Load Tests - Static Load test bid price 455-11.12

Preforming - 30% of piling per foot 455-11.13



STEEL PILE PAYMENT SUMMARY TABLE
Effective 7-1-2012

ITEM PAYMENT 455 SPEC.
Piling Length Piling bid price, Feet 455-12.3
Test Piling Piling bid price, Feet 455-12.4
Point Protectors Per each authorized, furnished & installed 455-11.3.2
Driving of Test Splice No Payment 455-12.4
Replacing Piles

- Broken and irreparable piling, or mislocated piling and 
Contractor is responsible-extract and replace                                  

- Piling driven below cut-off without achieving bearing  
and the Engineer elects to extract pile and replace   

- Broken and irreparable piling, or mislocated piling and
Department is responsible – extract and replace

- “Undamaged” Pile extracted and driven somewhere else

- Damaged or misplaced piling, and replacement is required and 
Department is responsible

- Extracting of original pile to substitute for longer pile in lieu of 
splicing and build-up of original pile

- No payment

- Unforeseeable Work

- Unforeseeable Work; pay piling 
Furnished per bid price for both damaged 
and replacement.

- Paid at 30% of contract unit price for
Piling

- Pay for both original and    replacement 
piling under piling furnished.

- Pay original pile length + additional 
authorized  build up + 30 Ft. of piling 
furnished for extracting original pile

455-11.2.7

455-11.2.7

455-11.2.7

455-11.2.7

455-11.2.7

455-11.2.7

Set-Checks & Redrives
- Test piles Engineer may elect to interrupt pile driving up to 4 

times on each test pile (2 times for up to 2 hours and 2 
additional times during the next working day following the initial 
drive day) within 1 working day following the initial driving.

- Each additional set check determined necessary by the 
Engineer after the 4 previously mentioned above and within 1 
working day following end of initial driving

- Any re-drive after 1 working day following the initial driving day

- Production piles; 2 set-checks within initial driving and the 1
working day following the end of initial driving.

- Any additional set check within the 1 working day following the
end of initial driving.

- Re-drive Production Pile; After 1 working day following the initial 
driving day.

- No Payment

- 10 feet piling furnished bid price

- 20 feet piling furnished bid price

- No Payment

- 10 feet piling furnished bid price

- 20 feet  piling furnished bid price

455-11.9.1
455-5.12.1

455-11.9.1

455-11.9.3

455-11.9.2

455-11.9.2

455-11.9.3

Dynamic Load Tests
- Test Piles: Prices include instrumentation, materials and labor.

- Production piles: Authorized by the Engineer for hooking up      
the instrument and begin driving

- Instrumentation on set checks

- No Payment

- 20 feet piling furnished bid price

- No Payment

455-11.5
455-12.5.1
455-11.5

455-11.5

Splices 
Test Piles

- Splice Length Authorized –Non driven
- Splice Length Authorized - Driven for test purposes only
- Splice (Material and Labor)
- Driving of Splice 

Production Pile
- Splice Length Authorized
- Driving of production pile splice
- Splice (Material and Labor)

- Length in feet of production pile bid price
- Length in feet of Test pile bid price
- 20 feet Production Pile bid price
- No Payment

- Length in feet of Production Pile bid price
- No Payment 
- 20 feet  Production Pile bid price

455-11.8
455-11.8
455-11.8
455-11.2.6

455-11.8
455-11.2.6
455-11.8

Static Load Tests
- static Load Tests - Static Load test bid price 455-11.12

Preforming - 30% of piling per foot 455-11.13



Version 1.0-06/12 

PILE INSPECTOR’S CHECKLIST
The following is a general checklist to follow when driving a Pile. The answer to each of these, if applicable, should “yes” unless plans, specifications, or specific 
approval has been given otherwise. CONSULT WITH THE RESPONSIBLE PROJECT ADMINISTRATOR FOR YOUR SPECIFIC PROJECT RESPONSIBILITIES. 

EARLY REQUIREMENTS Yes  No NA
1.  Do you have a copy of the Plans including latest revisions & located relevant items? (ex: Pile Date Table)
2.  Do you have and reviewed the accepted Pile Installation Plan?
3.  Are Dynamic Load Tests required and if so, is the PDA Engineer coordinated with?
4.  Do you have the current version of the FDOT Pile Driving Record form?
5.  Have you setup Structure Files and Bent/Pier Models in the program?
6.  Have you made the Initial Pile Data entries and Standard Notes entries in the program?
7.  Have you scheduled or attended a Pre-Driving meeting with the PA/Geotechnical Engineer?

1 1
2 2
3 3
4 4
5 5
6 6
7 7

TEST PILE PROGRAM
8.  Has the Contractor met the requirements of 455-1.1, Protection of Existing Structures (or new 108)?
9.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2 &

455-1.2.1?
10.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met?
11.  If a Cofferdam is required, does the Contractor have a qualified diver and safety diver for inspections in

accordance with 455-1.3, Cofferdams?
12.  If underwater diving is required, are the divers equipped with voice communications, per 455-1.3,

Cofferdams?
13.  Does the Contractor have the hammer equipment indicated in the Pile Installation Plan on-site?

a.  CLOSED END DIESEL HAMMER
- Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2)
- Does the Contractor have a Bounce Chamber Pressure Gauge? (455-5.2.2)
- Has the Bounce Chamber been calibrated within the last 30 days and a Chart provided? (455-5.2.2) 

b.  OPEN END DIESEL HAMMER
- Does the hammer have at least three fuel settings for the rebound stroke? (455-5.2.2)
- Has the Contractor provided the hammer manufacturer’s chart equating stroke and blows per 
minute? (455-5.2.2)

- Has the Contractor provided an approved device automatically determine and display ram stroke? 
(455-5.2.2)

c.  AIR/STEAM HAMMER
- Does the air plant have gauges that are easy to read? (455-5.2.1)
- Does the hammer have a slide bar capable of a minimum of two stroke height settings? (455-5.2.1)

d.  HYDRAULIC HAMMER
- Does the hammer have at least three settings for reduced stroke height? (455-5.2.3)
- Has pressure measuring equipment been calibrated? (455-5.2.3)
- Have you been provided a means to determine hammer energy? (455-5.3.1)

14.  Is the cap-block (hammer cushion) in good condition? (455-5.3.1)
15.  Does the cap-block (hammer cushion) match the Contractor’s submittal (type, size, thickness, etc.)? 

(455-5.3.1)
16.  Is the pile cushion new? (455-5.3.2)
17.  Does the pile cushion match the Contractor’s submittal (type, size, thickness)? (455-5.3.2)
18.  Does the pile helmet meet the requirements of 455-5.3.3?
19.  If required, does the template meet the requirements of 455-5.6?
20.  Has the Contractor furnished elevations per 455-5.6?
21.  Is a jet pump at the site, ready for use and of the proper size? (455-5.7)
22.  If Predrilling or Preforming to be done, does the drill meet the requirements of 455-5.1.1 and 455-5.9?
23.  Do the leads match the Contractor’s submittal and meet the requirements of 455-5.4?
24.  Has the proper type, size, and length of pile and applicable pile documentation been provided?
25.  Have you inspected the pile for defects and if observed document and modify the PA? 
26.  Has the Contractor marked the pile in the applicable increments?
27.  Is the test pile located per the plans and meet the requirements of 455-5.15.2?
28.  Does the pile meet the axial alignment of 455.5.15.3?
29.  Have you indicated this is a Test Pile in the Pile Driving Record?
30.  If applicable, have you indicated the pile has EDCs installed in the Pile

Driving Record?
31.  Have you recorded the driving event in the Pile Driving Record?
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13 13
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D2 D2
D3 D3
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Version 1.0-06/12 

PILE INSPECTOR’S CHECKLIST- PAGE 2 

PRODUCTION PILE DRIVING Yes  No NA
32.  Do you have the Driving Criteria Letter?
33.  If concrete piles, do you have the authorized Production Pile Lengths Letter?
34.  Do you have the Accepted Pile Installation Plan?
35.  Has the Contractor met the requirements for Protection of Existing Structures? (455-1.1 or new 108)
36.  Has the site preparation been completed for footings/excavations/abutments in accordance with 455-1.2

& 455-1.2.1?
37.  Have the requirements of 455-1.4, Vibrations of Freshly Placed Concrete been met?
38.  If a cofferdam is required, have the requirements of 455-1.3, Cofferdams, been met?
39.  Have you inspected the piles of damage, and if observed, document same and notified the PA? 

(455-6,7,8,9)
40.  Does the Contractor’s equipment match the accepted Pile Installation Plan or revised Plan from the Test

Pile Program?
a. cranes
b. barges
c. hammer system, including:

           -model, type, serial number
           -capblock cushion type, thickness
           -capblock dimensions, inserts, striker plates
           -variable energy settings
           -hydraulic control indicator, fuel pump setting indicator

     -Saximeter
           -Pile cushion type, thickness
           -follower

d. Leads
e. Auger motor and flighting
f.  Auger leads
g. Punches
h. Jets and pump
i. Templates

          -Does the template match the Contractor’s submittal?
          -Has a reference been provide to enable determining pile penetration?
          -Can the pile be driven to the cutoff elevation without requiring movement of the template?
41.  Has the Contractor provided an elevation on the template for your use?
42.  If Predrilling or Preforming, has the Contractor met the plan requirements and you documented the

same?

43.  If grouting of Preformed Pile Holes is required, has this been completed per 455-5.9.5?
44.  Has the Contractor marked the piles in the correct increments?
45.  Have you recorded the blows, stroke height/pressure, and applicable notes in the record or program?
46.  Did splicing of piles meet the requirements of 455-7.7 for concrete and 455-8.3 for steel?
47.  If specified, has the pile met any Minimum Tip Elevation requirements?
48.  If no Minimum Tip is specified, has the pile met the Penetration requirements of 455-5.8, Penetration?
49.  Has the pile met the driving criteria specified in the Driving Criteria Letter?
50.  Has the pile reached Practical Refusal? (455-5.10.3)
51.  Do you have a “Setcheck” Criteria?
52.  If “Setchecks” or “Redrives” are performed, were they documented?
53.  Have any of the piles “heaved”? (455-5.10.5)
54.  If so, were they redriven?
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39 39
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41 41
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POST INSTALLATION
55.  Has the Contractor met the tolerances required? (455-5.15, Allowable Tolerances)
56.  Has the Contractor initiated a plan to protect driven piles from fill placement operations? (455-10)
57.  Have you been provided the final post-driving elevations and entered them in the Pile Driving Record?

55 55
56 56
57 57



STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION 

PILE DRIVING INSTALLATION PLAN FORM 
700-020-01 

CONSTRUCTION 
 05/13 

Contract No.           Structure Name or No.        
FIN Project No.           County        
Pile Driving Contractor           

HAMMER COMPONENTS 
Manufacturer          Model          Serial No.        
Type:  Diesel          Single/Double acting          Air          Hydraulic         Compressor        
Rated Energy         at        Length Stroke 
Ram Weight          Pile Cap Weight        
Modifications        

HAMMER CUSHION (CAPBLOCK) 
Material          Diameter/Width            Thickness        
PILE CAP  (HELMET, BONNET, ANVIL BLOCK & DRIVEN HEAD) 
Inside Diameter or Width          Total Weight          Inside Height        
PILE CUSHION 
Material          Diameter/Width          Area          Thickness        

PILE
Nominal Bearing Resistance or Ultimate Capacity        
Type:  PCP      Cylinder      Steel H      Steel Pipe:  Open-Ended      Closed-Ended      Taper       Timber    
Length          Diameter/Width          Area          Wall Thickness          Bottom Plate Thickness       
Comments        
PILE INSTALLATION 
Crane:  Mobile/Crawler          Size        
Leads:  Fixed          Swinging          Semifixed        
Template (attach sketches)  Fixed to Ground         Fixed to Existing Structure          Comments        
      
Barge:  Yes  No   Description        
Setting Pile:  Predrill          Preform          Water Jet          Punch          Vibratory hammer        
Comments        
Drill/Jet Equipment        
Drilling Depth & Size        
Underwater driving:   Yes  No     Follower:  (attach sketch)        Length          Height        
Special Driving Requirements:    Yes  No   Comments        
Pile Driving Vibrations:  Settlement Monitoring          Vibration Monitoring          Existing structures survey        
(Attach details of procedures for protection of existing structures including any special protection measures) 
Comments        
Method of Determining Production Pile Capacity 
Stroke vs. Blows:  Saximeter          Bounce Pressure Gauge & Chart         100% Dynamic Testing        
Comments        

ATTACHMENTS CHECKLIST 
- Manufacturer’s Data sheets for the pile driving hammer attached:   Yes  No 
- For Double Acting Diesel hammers, charts and recent pressure gauge calibrations attached:   Yes  No  NA 
- Details/sketches of followers attached:   Yes  No  NA 
- Details/sketches of Templates attached:   Yes  No  NA 
- Details of Load Test Equipment and procedures including calibrations of jacks and cells attached:   Yes  No  NA 
- Sequence of Pile Driving for each configuration of pile layout attached:   Yes  No 
- Schedule for Test pile program and production pile driving attached:   Yes  No 
- Details of Proposed features and procedures for protection of existing structures attached:   Yes  No  NA 
- Required shop drawings for piles, cofferdams, etc. attached:   Yes  No 
- Methods to prevent displacement piles during placement and compaction of fill within 15 ft attached:   Yes  No 
- Methods to prevent deflection of battered piles during placement and maintain alignment until pile cap is complete attached: 

 Yes  No  NA 
- Proposed splice locations and details of any proprietary splices attached:   Yes  No  NA 
- Methods and equipment proposed prevent damage voided or cylinder pile attached:   Yes  No  NA 
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Page No. ______  
PILE DRIVING INFORMATION 

Structure Number: _______________________________  

FIN PROJ. ID #  ___________________________ DATE  ___________ STATION NO.  __________________________  

PILE SIZE  ______  ACTUAL/AUTH LENGTH  _____________ BENT/PIER NO.  ___________ PILE NO.  ___________  

HAMMER Make/Model  ___________________ RATED ENERGY  _________________ OPERATING RATE  _________  

REF. ELEV  ____________________ MIN. TIP ELEV  _________________ PILE CUTOFF ELEV  __________________  

DRIVING CRITERIA  ________________________________________________________________________________  

_________________________________________________________________________________________________  

PILE CUSHION THICKNESS AND MATERIAL  ___________________________________________________________  

HAMMER CUSHION THICKNESS AND MATERIAL  _______________________________________________________  

WEATHER  _______________ TEMP  ______ START TIME  __________________STOP TIME  __________________  

PILE DATA 
PAY ITEM NO.  ___________________________________ WORK ORDER NO.  _______________________________  

MANUFACTURED BY  ______________________ T.B.M./B.M. ELEV  __________GROUND ROD READ  __________  

DATE CAST  _____________________ ROD READ  _______________ PILE HEAD ROD READ  __________________  

MANUFACTURER’S PILE NO. ____________________ H.I.  _______________ PILE HEAD ELEV.  ________________  

PILE HEAD CHAMFER  __________________________ PILE TIP ELEV.  ______________________________________  

PILE TIP CHAMFER  __________________________________ GROUND ELEV. _______________________________  

FOR OPEN ENDED PIPE PILES, DEPTH TO SOIL PLUG FROM TOP OF PILE (ft.) _____________________________  

QUALIFED INSPECTOR’S NAME: ________________________________________TIN #: ________________________  

NOTES:  __________________________________________________________________________________________  

_________________________________________________________________________________________________  

_________________________________________________________________________________________________  

_________________________________________________________________________________________________  

_________________________________________________________________________________________________  

For Trainee experience evidence only: 
Name of CTQP Trainee being supervised by the Qualified Inspector:  ___________________________________________________________  

I certify the Pile Driving Record accuracy and that the named above Trainee has observed the full pile installation: 

________________________________________________________  
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Page No. ______  
PILE DRIVING LOG 

Depth Blows
Stroke/
Pressure

Note
No. Depth Blows

Stroke/
Pressure

Note
No. Depth Blows

Stroke/
Pressure

Note
No. Depth Blows

Stroke/
Pressure

Note
No.

Structure No. Bent/Pier No. Pile No.
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Construction

02/13



Page No. ______  700-010-60
Construction

02/13



GENERAL INSTRUCTIONS FOR "FIELD BOOK PAGES" 

� Provide required information on cover sheet as outlined in Chapter 6 of the Preparation and 
Documentation Manual. 

� Write "Table of Contents" on one of the first few pages of the book and number each page 
accordingly. 

� Show ALL surveying work and sketches/diagrams on the "Grid Sheets". 

� If the "Notes" section on the "Pile Driving Information Sheet" has insufficient space, continue 
your notes on additional pages immediately following. 

� If a pile is longer than the "Pile Driving Log Sheet" provides for, continue recording the log on 
an additional "Pile Driving Log Sheet ".

� From the forms website you will need to print as many sheets as needed to document all pile 
driving criteria on the "Pile Driving Information Sheet" and the "Pile Driving Log Sheet".   

700-010-60
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INSTRUCTIONS FOR "FIELD BOOK PAGE" 

NOTE:  These sheets may be re-printed as necessary to be used for all test piles and 
production piles. 

Attach a copy of the Pile Driving Installation Plan (PIP) Form # 700-020-01 and the Production Pile 
Length Letter to the blank pages in the front of the book. 

1. Structure Number – Structure Number of bridge. 

2. FIN Project ID Number – As indicated on plans. 

3. Date – Date that pile is driven. 

4. Station Number – Station location of the pile driven to the nearest measured unit. 

5. Pile Size – Size of the pile driven as indicated in the plans. 

6. Actual/Authorized Length – Authorized pile length (any deviation in the length from the 
authorized pile length should be explained in the bottom of the page). 

7. Bent/Pier Number – Number assigned to the bent/pier, which includes the pile being driven - 
as indicated in the plans. 

8. Pile Number – Pile number within the bent/pier as indicated in the plans or assigned by the 
project engineer. 

9. Hammer Make/Model – Type hammer, including manufacturer name and model number,
used to drive the pile. If this type differs from the type accepted in the PIP, explain in the Notes 
section of the page. 

10. Rated Energy – As accepted in the PIP.  Note any changes from the PIP in the notes section. 

11. Operating Rate – As approved in the PIP.  Note any changes from the PIP in the notes 
section. 

12. Reference Elevation – Elevation of the top of the template or reference to the nearest 
appropriate unit as approved in the PIP. 

13. Minimum Tip Elevation – As indicated in the plans, or authorized by the engineer. Not 
applicable in all cases. 

14. Pile Cutoff Elevation – As authorized by the engineer, or as indicated in the plans. 

15. Driving Criteria – Input a summary of the blow count criteria provided by the District or 
Consultant Geotechnical Engineer.  (Referring to a letter is Not enough.) 

16. Pile Cushion Thickness and Material – As accepted in the PIP. Note any changes in the 
"Notes" section. 

17. Hammer Cushion Thickness and Material – As accepted in the PIP. Note any changes in 
the "Notes" section. 

700-010-60
Construction
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18. Weather – Weather conditions at time of driving - does not include temperature (Example: 
partly cloudy, cloudy, clear, etc.). 

19. Temperature – The ambient (air) temperature at the time of driving. 

20. Start Time – The time of day that actual driving commences. 

21. Stop Time – The time of day that actual driving ceases. 

22. Pay Item Number – As indicated by contract documents. 

23. Work Order Number – The number of the transfer or release form certified by authorized 
personnel inspecting the pile casting operation.  Concrete pile only. 

24. Manufactured By – Name of the company that manufactured the pile being driven. 

25. T.B.M./B.M. Elevation – The elevation of the temporary benchmark or benchmark used to 
establish all pertinent elevations. 

26. Ground Rod Reading – Actual level rod reading of shot taken beside the driven pile. 

27. Date Cast – As shown on the work order described in number should match the date shown 
on the pile. 

28. Rod Reading – Actual level rod reading of shot taken on the B.M. or T.B.M. described in 
number 25. 

29. Pile Head Rod Reading – Actual level rod reading on top of pile after driving. 

30. Manufacturer’s Pile Number – As shown on the work order described in number 23.  Should 
match the number on the pile. 

31. H.I. – The height of the instrument taking the level reading. 

32. Pile Head Elevation – Actual elevation of the pile head after driving. 

33. Pile Head Chamfer – Per Standard Index or Plans. Indicate any changes in ‘notes’ section.

34. Pile Tip Elevation – Actual elevation of the pile tip after driving. Note: Take batter into 
account. 

35. Pile Tip Chamfer – See number 33. 

36. Ground Elevation – Actual elevation of ground at the base of the driven pile. 

37. FOR OPEN ENDED PIPE PILES – The length between top of pile and top of the soil plug in 
feet.

38. Pile Driving Inspector – Printed name of the CTQP qualified technician or engineer present 
and inspecting the driving of the pile. 

39. TIN # – Training Identification Number of CTQP technician. 

40. Splice Each – The number of splices used in the driving of the pile. 

41. Preformed Hole – Indicate the length in feet of the preformed hole.

700-010-60
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42. Dynamic Load Test – Indicate use of the Pile Dynamic Analyzer with a one (1), nonuse with a 
zero (0). 

43. Pay Set Check – Number of set checks to be paid as per specifications as additional pile 
length. 

44. No Pay Set Check – Number of set checks performed that do not incur in additional 
compensation as per specifications. 

45. Pile Re-drive – Indicate the number of re-drives performed. 

46. Extraction – If the pile is extracted, indicate with a (1).  If not, indicate with a zero (0).  Note 
details of any extraction in the ‘Notes’ section.

47. Driving of Splice – If splice was driven indicate with (1), If not, indicate with a zero (0). 

48. Pile Type Code: Place the corresponding number in this field. 

1. -  Prestressed Concrete  2. - Steel  5. - Concrete Cylinder Pile 
3. - Composite   4. - Timber 

49. Batter - The front end of the batter ratio (xxx.xxx:1).  To three decimal places.  Example: 
001.500:1, 002.000:1 etc. 

50. Original Furnished Pile – The total length of the pile as furnished. 

51. Total Pile Length with Extension(s) – Total length includes the original pile length and the 
extension/build-ups.  To two decimal places. 

52. Penetration Below Ground – The actual length of the pile installed below the existing ground.  
To two decimal places. 

53. Extension/Build up, Authorized - The total length of the extension and/or buildup authorized 
by the engineer.  To two decimal places. 

54. Extension/Build up, Actual - The total length of the extension and/or buildup used on the 
pile.  To two decimal places. 

55. Extension/Build-up – When the build-up is more than four inches and up to two feet and is 
poured into a cap, circle the word "build-up" and indicate the number of feet under the 
"Authorized" and under "Actual".  If longer than two feet circle “Extension” and indicate the two 
feet “Authorized” and "Actual". 

56. Notes - Write all information relating to changes to construction documents and site conditions 
here. Also note all interruptions and milestones in the driving of the pile. If there is insufficient 
space in this section for all notes, continue the notes on the next (grid) page. 

57. Trainee – A person inspecting the pile under full supervision of a qualified inspector, in order 
to meet the experience requirements of the CTQP qualification. 

58. Qualified Inspector – Signature of the CTQP qualified Technician or Engineer present and 
supervising Trainee. 
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PILE DRIVING LOG 

Structure No. Bent/Pier No. Pile No.

Depth Blows
Stroke/
Pressure

Note
No. Depth Blows

Stroke/
Pressure

Note
No. Depth Blows

Stroke/
Pressure

Note
No. Depth Blows

Stroke/
Pressure

Note
No.

INSTRUCTIONS FOR "PILE DRIVING LOG"

1. Depth – The total length of pile driven at any point of the pile driving sequence, in the 
unit applicable. 

2. Blows – The number of blows required to drive the pile a length of one unit. This unit 
will correspond to the unit in the "depth" column.

3. Stroke/Pressure – Only one number need be entered here. This number should be the 
total length of stroke for a single-acting diesel hammer, or either the stroke length or 
the gauge pressure for an air/steam hammer. Use the "Notes" section to document any 
change in the fuel setting.

4. Note Number – When things happen during the driving of the pile that warrant a note, 
place a number in this column. Correlate the number with a number in the ‘notes’ 
section of the opposite page, and write the actual note there.

1 2 3 4
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DESCRIPTION:

REVISION

LAST

                                           

                                           
                                           

        of          DESIGN STANDARDS

FDOT 2014

L

 

  W3.4 (All others)

  W4.0 (30" Piles)

Spiral Ties -

C
o
v
e
r

3
"

Cover

3"
Chamfer (Typ.)

" 4
31" Rad. or  

" Max.4
1

D

" Max.4
1

D

" Max.4
1

D

" Max.4
1

99

69

48 52

75

107 121

85

59 62

89

128 140

98

68 87

124

178

2, 3, or 4 point

2, 3, or 4 point

3 or 4 point 3 Point

2 Point

1 Point

Support Points

Tie Down and0.21L0.58L

L

0.21L

0.145L 0.355L

L

0.355L 0.145L Tie Down and

Support Points

Tie Down and

Support Points

0.107L0.262L0.262L0.262L0.107L

Pick-up Points

0.145L

L

0.355L0.355L0.145L

L

Pick-up Points

0.21L0.58L0.21L

L

Pick-up Point

0.3L0.7L

PRESTRESSED CONCRETE PILE NOTES:

2-POINT SUPPORT

3-POINT SUPPORT

4-POINT SUPPORT

STORAGE AND TRANSPORTATION SUPPORT DETAILSPILE PICK-UP DETAILS

3-POINT PICK-UP

2-POINT PICK-UP

1-POINT PICK-UP

TABLE OF MAXIMUM PILE PICK-UP AND SUPPORT LENGTHS

D = Square Pile Size (inches)

20 24 30181412

(Feet)

Length

Pile

Maximum

Transportation Detail  

Required Storage and
Pick-Up Detail

TYPICAL COVER

DETAIL SHOWING

FOR MOLD FORMS

TYPICAL PILE SHAPE

     compound meeting the requirements of Specification Section 926.

     back to a minmum depth of 1 inch below the concrete surface and patch with a Type F epoxy

     conditions, protect the strands as follows: Prior to shipment, cut strands at appropiate end(s)

     For all piles having ends exposed to the environment and not embedded under final

CORROSION PROTECTION OF EXPOSED STRANDS:

     Prestressing steel shall be seven-wire strand, Grade 270, Low-Relaxation Strand (LRS).

PRESTRESSING STEEL:

     cold-drawn steel wire meeting the requirements of ASTM A82.

     All reinforcing steel shall be Grade 60, except that spiral ties shall be manufactured from

REINFORCING STEEL:

     lines.

     Piles shall be marked at the pick-up points to indicate proper points for attaching handling

PICK-UP POINTS:

     the manufacturer and in the proportions recommended. 

     by the Manufacturer.  For Epoxy Mortar only use sand or other filler material supplied by

     Qualified Products List (QPL).  Use Epoxy Bonding Compound or Epoxy Mortar as recommended

     Epoxy Compound in accordance with Specification Section 926 and shall be contained on the

     The material to fill dowel holes and form the joint between pile sections shall be a Type B

SPLICE BONDING MATERIAL:

     time of transfer of the Prestressing Force.

     Capacity Piles (Index 20631) shall be 8,500 psi minimum at 28 days and 6,500 psi minimum at

     time of transfer of the Prestressing Force.  The cylinder strength for designated High Moment

     The pile cylinder strength shall be 6,000 psi minimum at 28 days and 4,000 psi minimum at

CONCRETE STRENGTH:

     Silica Fume is required.

     See "GENERAL NOTES" in Structures Plans for any specific locations where the use of 

     Concrete for the High Capacity Collar Splice shall be Class V (Special).

     (Index 20631) shall be Class VI.  

     Concrete for all piles shall be Class V (Special) except designated High Moment Capacity Piles

CONCRETE CLASS:

     spiral splices.

     Each wrap of spirals shall be tied to at least two corner strands.  One turn required for

SPIRAL TIES:

     Design Specifications", current edition.

     American Association of State Highway and Transportation Officials (AASHTO) "LRFD Bridge

     edition.

     Florida Department of Transportation (FDOT) "Structures Design Guidelines",  current

DESIGN SPECIFICATIONS:

 NOTES AND DETAILS FOR SQUARE PRESTRESSED  

              CONCRETE PILES               
                                           

01/01/12  1 1 20600 
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