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Pile Driving Blow Counts Criteria or 100% Testing: 

Advantages, Disadvantages, and Best Practices

Mohamad Hussein, P.E.

www.pile.com
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There are many hammer manufacturers, 
and dozens of hammer models.
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Driven Piles
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The pile/foundation design 
generally is not completely 
finished until the piles are 
successfully driven to the 
required depth and load 
bearing capacity.
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Conventional Static Load Testing
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Dynamic Pile Driving Static Load          
Resistance Bearing Capacity 

13

14



10/16/2023

8

Dynamic Pile Driving Resistance            Static Load Bearing Capacity 

Blows/Foot                     Tons 

Blows/Foot        = Tons 

Dynamic Pile Driving Resistance               Static Load Bearing Capacity 

Blows/Foot                     Tons 

Blows/Foot        = Tons 
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Dynamic Pile Driving Resistance               Static Load Bearing Capacity 

Blows/Foot                     Tons 

x Blows/Foot      = y Tons 

Driving Resistance, Blows/Foot
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Wave Equation Analysis
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Preliminary Wave Equation Analysis Potential Sources of Errors:

Hammer: performance, efficiency

Cushions: stiffness, coefficient of restitution

Soil: static resistance to driving, resistance distribution, quake, 

damping, predrilling or jetting effects, open-ended pipe pile plug
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ASSUME

Wave Equation Analysis

GRLWEAP

ANALYZE

Signal matching

CAPWAP

Refined wave 
equation analysis

MEASURE (PDA)

Driving Criteria

Blows/foot, stresses, etc.

Test Piles driving Program
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The main goals of Test Piles are 
to establish:

- Production Piles Length
- Pile Driving Criteria

… also to check the engineer’s design assumptions, 
and the contractor’s equipment, means and methods.
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Static TestingDynamic Testing
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Dynamic Pile Testing is measuring
Impact stress-wave traveling down 
the pile length and reflected waves

P
ile

S
ite

PDA Wireless Gages & Remote Testing - SiteLink®

1

Internet
connection

Engineer remotely monitors 
pile testing in real time. 
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D 4945
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Dynamic Pile Testing provides 
information for evaluating:

Hammer System Performance.

Pile Driving Stresses and  
Structural Integrity. 

Soil Resistance and pile static 
load bearing capacity.

1
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Work = Force x distance

= F x

EMX =  F d x

=  F d x (dt/dt)

=  F v d t

Dynamic Pile Testing provides 
information for evaluating:

Pile Driving Stresses and  
Structural Integrity. 
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PDA/CAPWAP
Analysis Results
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Florida State Road 528 over 

Indian River Bridge

• iCAP is a quick signal 
matching program; it is 
based on the automatic
routines of CAPWAP®

• The quickness of iCAP 
makes a signal matching 
result available as the data 
is being acquired, i.e., 
during pile driving

• The results are independent 
of user experience 

iCAPiCAP
PDA testing & iCAP 
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Pile Driving Criteria– Test Pile, then production piles

PDA testing, CAPWAP analysis, refined GRLWEAP 

PDA Dynamic testing of Test Pile.

CAPWAP analysis

Refined Wave Equation 
Analysis of Test Pile data, 
Driving Criteria.

Example: 96 ft long, 30-inch square voided PCP, 
APE D80, Required capacity 1030 kips 
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PDA test results of Test Pile driving - plots
Required Ultimate Pile Load 
Bearing Capacity 1,030 kips

Refined Wave Equation Analysis results
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Driving Criteria – page 2 of 2

Employ the same hammer equipment, means and methods used in the 
Test Pile program to install the production piles.

If there is a change in the hammer driving system, or installation 
methods, notify the project engineer to check/confirm the criteria.

Use a new 16-inch thick plywood cushion for each pile, change every 
1700 blows, or as needed. Use it for 240 blows before applying criteria.

Start driving with hammer fuel pump setting #1, increase the setting to 
next higher at 50 blows/foot, and decrease to the lower at 25 blows/foot.

Stop pile driving if the pile top is one foot above cut-off elevation 
and notify the project engineer for a possible restrike test.

Pile Acceptance Based on Inspection
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The Good

The distance between 80 and 85 feet is 6.25 feet!
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Inspector’s pile driving blow count log

The Good
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Engineering, Construction, and Inspection 
must work together for a successful project.

The two main (engineering) goals 
of Test Piles are to establish:

- Production Piles Length
- Pile Driving Criteria

But … it can be expensive,
time consuming,
not warranted,
or ineffective..

53

54



10/16/2023

28

… alternatively, some projects drive production 
piles without test piles and blow count criteria, 
but with 100% PDA dynamic pile testing.

100% Pile Testing
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Must determine production 
piles length ahead of time …

1,750          3,500 kips

120               240 bl/ft

Case A

Interesting cases:
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Case B

HP 14x89, D-30 Hammer
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SPT N-values, blows/foot

Test Pile - SPT Boring

SPT Blow Count

Case C
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… some projects incorporate the best practices of 
both Test Piles and 100% production piles testing.

Happy Pile Driving!

Thank you.
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MHussein@pile.com
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