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Case hlstories of seven sol ld,

driven Intfo flne sand In Florida are presented.

square,

presitressed,

precast concrete piles

These plles were evaluated

using two static prediction methods, (1) the Florida DOT Pile Capaclty Method

(FDOT Bulletin 121-A, and (2) the Federal Highway Administration Nordlund

Method; and a dynamic prediction procedure

the CAPWAPC wave equation computer model.

(1) the Plle Driving Analyzer wlth

Both axial tenslion and compression

capacities were evaluated by the presented methods and compared to static plle

load tests carried to fallure.

square.

clayey fine sands and silty fine sands.

The pile ranged in size from 12 fo 20 inches
These plles were driven Info very loose to very dense flne sands,

The prediction methods which correlated

favorably with the static load test results are presented and discussed.

The plles evaluated and tested consisted of the following sizes:

SQUARE ULTIMATE CAPACITIES
PRECAST FROM STATIC LOAD TESTS
CONCRETE
PILE SIZE PILE LENGTH COMPRESS | ON TENSION
= (INCHES) (FEET) (TONS) (TONS)
12 30 . 65 -
14 60 172 75
20 45 - 100 180 - 310 60 - 100

Recommendations are presented for the use and Implementation of the above

prediction methods In determining axlial tension and compression capacities.

¥ Law Englneering,

Inc. - Jacksonvilie, Florida



A L T L L R e et T L T TR TR P T P C TS

METHODS FOR PREDICTION OF THE ULTIMATE TENSION AND COMPRESSION
CAPACITIES OF PRESTRESSED CONCRETE PILES DRIVEN INTO FINE SANDS

ANTRODUCT |ON

This study compares the results of itwo accepted analytical plle capaclty
analysls methods and the dynamic Pile Driving Analyzer and CAPNAPC methods with
the results of seven static compression plile load test performed to fallure on
precast concrete plles driven In sands at four locations In the North Florida
area. Three of these static compression load test plles were also fested In
tension to determine their ultimate uplift capacities.

The two analytical plle capacity analysis methods used were:

1. Florida Depariment of Transportation -
Schmer+tmann Method

2. Federal Highway Administration -
Nordl und Method

These methods are briefly described In the following section and references are
provided for obtaining detalls guldelines for using these methods.

The dynamic testing pile capaclty analysls method uses the Pile Driving
Analyzer (PDA) to monitor the Initial installations and restrike driving of
Indicator plles at sltes to obtain prel iminary static plle compression
capaclties. The dynamic data recorded In the field byifhe~PDA Is used as Input
data iﬁ a sophisflcafediwave equation computer programz(CAPWAPC) to determine
the skin frictional and end bearing components of the plle capacities. The skin
fricfioﬁal cémponenf can then be used fto evaluate the plile uplift ulflméfe
capaclties. This method Is described in more detali below.

The static axlal compression and tension |load tests were performed on sol id
square precast prestressed concrete pliles driven In sand In the North Florlda

area. These piles range In sizes from 12-inch fo 20-inch square and had driven
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(unspliced) length ranging from 30 to 155 feet. Both single and double acting
alr/steam and single acting diesel plle hammers with rated energles ranging from
18,000 to 105,000 ft-Ibs were used In Installing the test plles. These plles
were driven fo plle t1p depths ranging from approximately 20 to 100 feet below
grade.

The static axial compression and tension plie load tests were performed In
general accordance wlth ASTM - D1143, "Plles under Static Axial Compression
Load" and ASTM D-3689, "Method for Testing Individual Plles Under Static Axlal
Tenslle Load". The plle loadings were appllied In accordance with the Standard
and Quick Loading Procedures out! ined in Sections 5.0 of the +wo.procedurés.
The ultimate plle axlal compresslve capacitles were determined using the
Davisson criteria which Is described below. The pile axlal tension capaclties
were determined using the fangent intersection method.

The plles were Installed In both marine and land environments. The plles
were driven through fine sands, fine to medium sands, slightly silty fo sllty
sands and sl ightly clayey to clayey flne sands of varying consistencies. The
plle tips were generally driven into dense to very dense fline sands, slightly
sllty to silty fine sands and flne sand with shell fragments.

Site Information - Specific site Information Is presented Individually for
each test plile site In the Appendix. The sites are numbered No. 1 through No. 4
and where multiple plles are tested at each site, the plles are aesignafed for
example No. 1-A and No. 1-B (Site No. 1 - Pile A). The four slte locations are
shown .on the following Site Plan. Each Individual site project Information
section In the Appendix contain:

Project Summary Sheet

Subsurface Profile and Pile Installation Information
Soll Test Boring Record

Pile Driving Record

Static Plle Load Test - Load vs. Deflection Curve
CAPWAPC - Computer Plle Dynamic Analysis Results.

.

VA WN —

¢ o e o



R e e S S S S A S

SITE
NUMBER

Site No. 1

" LOCATION

oUW N -

Pensacola
Jacksonville
Jacksonville

. 5t. Augustine

Site No. 2
Site No. 3

Site No. 4

SITE LOCATION PLAN

DRAWN: WRW

DATE: 9/30/87

SCALE:

CHECKED:

GTM

JOB NO: ASCE
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ANALYTICAL PILE CAPACITY ANALYS!S METHODS

Nordlund Method- This semi-emperical method of plle capacity analyslis for
Individual driven plles Is recommended by the Federal Highway Adminlstration for
use by the State Department of Transportation for plles driven Into coheslionless
solls (sands). This method utllizes correlations with the corrected Standard
Penetration Test (SPT) N values, soll property and plle geometry to obtain
various factor fto be used In a general Nordlund equation. These factors account
for the differences In ftapered and non-tapered plles, displacement (concrete
piles, closed end plpes) and non-displacement plles (H-plles,open ended plpes).
This method uses the vertical effective overburden soill pressure at the mid-
polnt of each soll layer and at the plle tip with the various correlation
factors to calculate the soll skin frictlonal resistance and pile tlp bearing
capacity. The Nordlund method does not include the critical depth concept in
calculating the effective overburden pressure of the various soll layers.

These Nordlund correlation factors were determined semi-emperically from
plie load test programs performed on timber, H-plles, concrete, plpe, monotube
and Raymond step taper. An ultimate plle capacify Is calculated which Is the
sum of end bearing and skin frictional components. A factor of safety of FS=3
Is recommended for use with this méprd-#o obtaln design allowable pile
capacify;

The Nordlund Method Is presented In detall with correlation charts and
example problems In tThe Federal Highway Admlnlsfraflén "Manual on Design and
Construction of Driven Pile Foundations", Report No. FHWA-DP-66-1, Revision 1,
dated April, 1986. This document Is avallable through the Natlonal Technical

Information Service, 5285 Port Royal Road, Springfield, Virginla 22161.



Schmerimann - Florida Depariment of Transportation Method - This emperical
analytical method of plle capaclty analysls was developed by Dr. John H.
Schmertmann of the Unliversity of Florida under contract to the Florlida
Department of Transportation. This method uses the Standard Penetration Test
(SPT) N-values directly to obtaln allowable design skin frictional values and
allowabie plle end bearing capaclties for the soll layers penetrated for
Individual driven, non-tapered, displacement pliles (precast concrete and closed
end plipe plles). Charts and tables are provided which allow design skin friction
and end bearing values for various soll types and weak |Imestones to be selected
versus SPT N-values.

This design method Includes a recommended factor of safety of FS=2 for soll
skin frictional capacity and FS=3 for the end bearlng component of the plle
capaclity. A depth of embedment correction Is required for the skin friction
end bearlng calculations In the soll layer at the plile tip. Effective
overburden soll pressure calculations are not required in this method.

The Schmerimann Florida Department of Transportation method is presented in
the Florida Department of Transportation Research Bulletin No. 121-A,
"Gulidel Ines for Use In Soll Investigations and Design of Foundations for Bridge

Structures in the State of Florida", dated September 14, 1967. This procedure

.
i

was developed from a series of static axial compression pile load test programs
performed In Florida and fheref&re may not be appropriate for soils in other
geographlical areas.
DYNAMIC PILE CAPACITY FVALUATION
Dynamic Plile Testings - Dynamic plle testing was performed to evaluate the
pile Installation procedures, pile driving resistance, plle capacities, plle
hammer performance and pile driving tension and compressive stresses. The

dynamic testing methods are described below.
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Plle Driving Analyzers - Six of the seven static load test plles (except
for No. 4-A) were dynamlically monitored using a Model GB Plle Driving Analyzer
(PDA). This monltoring method utll izes reusable force and acceleration
transducers attached near the plle top during driving. AT each hammer blow,
signals from the transducers are processed by the Pile driving Anajyzer (PDA), a
small field computer. The plle force and velocity signals from the transducers
are displayed for each hammer blow on an osclillioscope connected to the PDA. The
following figure presents a general schematic of the PDA equlpment.

For each hammer blow, a readout Is presented of numerous measured and
calculated plie driving parameters. Some of the more commonly displayed output
parameters include the following:

(1) Predicted ultimate static bearling capaclty

(2) Energy transferred fo plile by hammer

(3) Maximum compressive force (stress) in pile

(4) Maximum tension force (stress) In plle

(5) Calculated skin friction capaclty

(6) Estimates of plie tip quake

(7) Plle Integrity Values

During pile driving, the plle driving data displayed on the PDA was
monitored to determine plle hammer and plle performance. The calculated static
pile capaclties were used to assist In determining when plles had been driven to
the required bearing capacities. By restriking the pile affer a significant
period time has el apsed, any Increased pile capaclty 6ue to soll set-up could
al so be measured. '

Additional information such as.hanmer blows per minute, total number of
blows recorded, pile top veloclty and acceleration, and an Index of possible
pile damage was also displayed. Up fto five selected output parameters can be
printfed on a paper Tape for each hammer blow to provide a continuous permanent

record of the plle driving. The field data (force and acceleration ftransducer

measurements) are stored on a magnetic tape and can be processed later In the
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PILE DRIVING ANALYZER
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office with a computer program named CAPWAPC to provide a simulated |oad
deflection curve (predicted static load test curve), dynamlc soll properties and
a soll resistance distribution along the plle.

CAPWAPC Computer Modeling - Six of the seven static load fest plles were
analyzed using the CAPWAPC program. This compufér program Is essentially a wave
equation calculatlon which uses actual measured plile Top veloclitles Instead of a
plie hammer model as input Into the program. The soll resistance (skin friction
and end bearing) are modeled based on known geotechnical data. The computer
calculates plle top forces using the actual measured piie top veloclties as
Input and estimate soll resistance. The calculated plle top forces are compared
wlth the measured pile top forces and the soll resistance values are adjusted
and the program Is rerun. This process Is repeated untll a reallstic soll model
Is obtalned which will produce calculated pile top forces measured dur!ng‘acfuai
plle driving. The program can also be run using the plle fop forces as Iinput
and compare the calculated pile top velocities with the measured pile top
velocities. Using this procedure, a realistic soll resistance distribution can
be determined. The results of this analysis generally agrees within £ 10 to 15
percent of a static load test carried to fallure. Portions of the CAPWAPC

results for six of the load fest piles are presented In the Appendix.

Load Test Fallure Criterion
The ultimate axial static compression capacities of the static load test
piles were determined using the Davisson faillure criteria. This criteria Is
deffned by the Intersection of the plie load - deflection curve and the |oad-
elastic pile compression |line (PL/AE) which has been offset from the origin by a
calculated amount. The elastic pile compression |ine Is offsefvfrom the origin,
along the deflectlon axis, by the amount 0.15 Inches plus the plle diameter

divided by 120. The Davisson fallure criteria |Iine has been plotted on the
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( ' load~deflection curves for the static compression load test for each of the four
project areas. The following flgure, Recommended Davisson's Fallure Criterion,
Il lustrates the use of thls procedure.

The fallure criteria for the tenslion load test was somewhat more
subjective. The fallure [oad was determined using the tangent Intersectlion
method which generally determines the loading where the plotfted load-deflection
| ine began to significantly depart from the initial stralght portion of the

curve.

s
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Seven statlic axlal compression load fest plles were evaluated using two
accepted analytical plle capaclty analysis methods. Both of these methods, the
FHWA-Nordlund Method and the FLDOT-Schmerimann Method required subsurface soll
Information as Input. The subsurface Information avallable for the test plles
came from soll test borings generally within 50 to 100 feet of the plles, however,
in some cases the nearest boring was up to 400 feet away.

The two analytical methods were evaluated using the actual plle tip elevation
and with the assumption that the soll conditions at the pile locations were
similar to the nearest soll boring. The plie driving records Indicated In some
cases that the depths Into the bearing strata varied somewhat from the soII‘
borings. The analyses were carried out using the publ ished analytical procedures,
the soll conditlions at the nearest soll boring and the plle actual Installation
depths. The ultimate capacity calculated was dlvided By the recommended factor of
safety of FS=3 for the Nordlund Method. The Schmerimann Method provides bullt-in
factors of safety of FS=2 for skin friction and FS=3 for end bearing. The results
of the analysis for each sife Is presented on the site summary sheets In the
Appendix. B )

Dynamic plile monitoring was performed using a Plie Driving Analyzer (PDA)
during a brief restrike driving of six of the seven test plles several days before
the static load tests. The restrike driving generally occurred at least 24 hours
after the Initial driving of the test plles. The data recorded by the PDA during
restrlke driving was used In the CAPWAPC computer program fo estimate the skin
friction and end bearing components of the ultimate plle capacity. The ultimate

capaclity results were divided by the recommended Factor of Safety of FS=2Z to



obtaln design plle capacities.

for each site on the Site Summary sheets In the Appendix.

These design plle capacitles are also presented

The following table, Summary of Pile Capacity Analysis Methods, compares the

calculated design axlal compression capaclities with the results of the design

capacities determined by static plile load testing.

SUMMARY OF PILE CAPACITY ANALYSIS METHODS

ALLOWABLE STATIC AXIAL PILE COMPRESSION CAPACITY

STATIC PILE NORDLUND SCHMERTMANN CAPWAPC
LOAD TEST METHOD METHOD METHOD
SITE FS=2% FS=3% FS=2 TO 3%% FS=2%
NUMBER (TONS) (TONS) (TONS) (TONS)
1-A 155 273 70 153
1-B 145 159 154 146
2-A 33 24 32 35
3-A 90 112 100 90
3-B 144 203 220 118
3-C 86 99 69 117
4-A 33 26 44 NO TEST

¥ - Recommended Factors of Safety

¥¥ ~ Schmertmann: FS=2 for Skin Friction;
- F§=3 for End Bearing

For each site the design al lowable plle static compression capaclitles were

determined by applying a Factor of Safety of FS=2 to the results of the ultimate
static plle compression capacity.

compared with the static load test results in the following section.

The results of each method Is graphically

Each method

Is discussed below and comments and recommendations for: thelr use are presented.
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Static Plle Load Test

As discussed In the Introduction, the static axlal compression plle |oad
tests were performed In accordance with ASTM procedures and the ultimate plle
compression capaclty was determined using the Davisson Method. This method
generally indicates a slightly lower, Therefore, more conservative ultimate plle
capaclty than some other methods. The procedure is straight forward and Is not
sub ject to the Interpretation of the evaluation. The results obtalned, are thus

reproduclible by different eval uators.

- UND_Method

The seven test plles were evaluated using the Nordlund Method and a
recommended Factor of Safety of F5=3 as outlined in the above referenced FHWA
Manual. As shown on the following Figure Calculated Capacity versus Load Test for
the Nordlund Method, there was consliderable scatter of data when using the
recommended Factor of Safety of FS=3. Five of the data polints, generally for the
larger diameter plies, were above the 1 to 1 comparison line. Thls Indicates that
the Nordlund Method overpredicted the design allowable capacities when compared
with the design computer determined from a static load ftest with a Factor of
Safety of FS=2.

We reevaluated the seven plles using a Factor of Safety of FS=4 with -the
Nordlund Method. These data polnts are also indicated on the following Figure.
It can be seen that the FS=4 polints more closely correspond wlith the load test
déslgn capacities and generally fall close to or below the 1 to 1 correspondence
Iine. It appears that for larger plle sizes, say larger than 14-inch square, that
an increased factor of safety of FS=4 appears to be more approprliate. For small
size plles, 14-Inch square and smal ler, the recommended Factor of Safety of FS=3

Is appropriate.
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CALCULATED CAPACITY - VS - LOAD TEST
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The Nordlund Method design allowable pllie capaclities with Factor of Safety of
FS=3 for small plles and FS=4 for larger plles are generally within 10 to 15
percent of the static load test allowable design capacities (FS=2). In general,
the Nordlund Method appears to underpredict the design capacity of small diameter,
short plles and overpredicts the capacity of large dliameter, long pliles. It
should be noted also that the Nordlund chart which fakes Into account the dlameter
of prestressed concrete plies does not extend to plles larger than 16 Inches

square.

Elorida Department of Transportatlon - Schmerimann Methed

The seven |load test plles were evaluated by the Schmertmann Method as
described In the above referenced technical bulletin and using the nearby soll
borings. The design allowable compression caﬁaclfy results of the Schmerimann
Method are presented graphical ly versus the static load test allowable design
capaclties on the following Figure, Calculated Capaclty Versus Load Test for the
Schmertmann Method. The Schmer+tmann Method has a bullf-In Factor of Safety of
FS=2 on skin frictional component and Factor of Safety of FS=3 for the end bearing
component of the plle allowable design capaclity.

This figure Indicates there Is considerable scatter in the calculated
al lowable design capacities using the recommended built-in factors of safety when
compared with the static load test capaclities. The data Indicates that In general
the procedure sl ightly overpredicts and occasional ly seriously overpredicts the
design capacities. |In order fto try to establish a better more conservative
correlation, we reevaluated the design allowable capacities using an Increased
Factor of Safety of FS=4 Instead of FS=3 for the end bearing component of the
capaclty and retalned the Factor of Safety FS=2 for skin friction. These data

points are presented on the following Figure and provide closer agreement with the
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CALCULATED CAPACITY - VS - LOAD TEST
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load test deslign capacities. Plle sl;e did not appear to be related to the
selection of the Increased Factor of Safety.

The Schmertmann procedure is an empirical method and requires more judgement
from the evaluation. The depth of embedment correction into the bearing stratum
used In the calculation Is very sensltive and caused some serlous over and under
prediction of end bearing capaclity when the actual pile tip depth were evaluated
against the nearby soll boring (generally within 50 to 400 feet). |t Is posslible
that due to soll stratigraphy varlation from the boring locations to the actual
pile locations that greater or lesser embedments Into the bearing layer were

actually achleved than that used In the analysls.

Dynamic CAPWAPC Method

Six of the seven load test plles were monltored wlfhlfhe Pile Driving
Analyzer (PDA) during restrike driving prior to the static pile load tests.
CAPWAPC computer analyses were performed on the six cases. . A design allowable
compression capacities were calculated using a Factor of Safety FS=2. The results
of our evaluations are presented graphically on the following Figure Calculated
Capacity Versus Load Test for the CAPWAPC Method.

For the allowable design capacities calculated using a Factor of Safety of
FS=2, there was also some scatter of data when plotted versus the static load test
design capaclties. |In general, the CAPWAPC Method sl ightly underpredicts the
design capacities or Is within 10 percent of the load ftest values. Only one case
was overpredlicted by more than 10 percent. In order to provide a more
conservative correlation, the Factor of Safety was Increased to FS$S=2.25 which
brought the single high data polnt to within 20 percent of the static load test
results and Incréased the conservatism of the other results. |n general, a Factor

of Safety of FS=2 has been shown on numerous other projects to be appropriate.
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CALCULATED CAPACITY - VS - LOAD TEST
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Design Axlal Tension Capaclty

Three of the compreéslon load test plles were also tested In ftenslon to
determine their ultimate pull out capacity. It Is known that the upward acting

skin friction for plles In granular solls Is lower than the downward acting skin

friction. It was anticlpated that the pullout skin frictlon would be less than

The ca]culafed downward acting skin friction computed for the axlial plile
compression capacity.

For the two analytical methods and the CAPWAPC dynamic method, the calculated
skin friction capacltlies were compared with the design tenslon pile capaclties
determined by dividing the ultimate pull out capacity by a Factor of Safety of
FS=Z. An attempt was made to determine a Factor of Safety to be used with each
analysis method which would produce reasonable agreement with the load test design
tension capacities.

The following table compares the results of the calculated skin friction
capacitlies and design tenslion capacities with the appropriate Factors of Safety

for the three piles with the load test design val ues.

SUMMARY OF TENSION PILE CAPACITY ANALYSIS

NORDLUND SCHMERTMANN CAPWAPC
STATIC PILE METHOD METHOD METHOD
LOAD TEST
SITE FS=2 CALC. FS=8 CALC. FS=4 CALC. FS=4
NUMBER TONS TONS TONS TONS TONS TONS TONS
3A 30 265 33 145 37 110 28
3B 53 345 49 167 42 152 38
3C 37 215 77 80 20 214 53
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These results are presented graphically on the following Filgure Calculated
Capaclty Versus Load Test for Deslgh Tenslon Plle Capaclty. This Figure compares
each of the design tenslon capacltles calculated by the three methods using the
presented Factors of Safety with the design allowable plle tension capaclty
determlined using the pull out capaclty divided by a Factor of Safety of FS=2. As
can be seen there In a much greater scatter than for the compression test results.
With the exception of one data polnt, the calculated results are within 20-25
percent of the |oad test design values.

It Is Interesting fo observe that the design tension capaclty ranges from 33
to 40 percent of the deslgn compression capaclity. On the following Figure the
design ftenslion capacity calculated as 33 percent of the design compression
capacity Is also plofted. For these |imlted cases, It appears that this method
provides an easy and conslstently conservatively method for determining al lowable
tension capacities for plles which have a significantly embedment and a
considerable portion of thelr fotal capacity by skin friction. If should be
cautioned that for predominantiy end bearing plles, this method might prove to be
unconservative. We suggest that design plle ftension capaclities may be
prel Iminarily evaluated using 1/4 to 1/3 of the load test design compression

capacities for piles with significant skin frictional capaclities.

General Comments

It Is apparent that no single analysis procedure works for -all cases every
time. We have pointed out above some modifications o the recommended Factors of
Safety to asslst In calculating more consistently conservative results which
reduce the possiblllty of overpredicting pile ultimate capacity which produce

al lowable design plle capaclities with undesirable |ow Factors of Safety.
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CALCULATED CAPACITY - VS - LOAD TEST

D ¢ @& o

DESIGN TENSION PLE CAPACITY
®
0
A
0
Q
®
i
I A
M 0
D
20 40

LOAD TEST DESIGN CAPACITY F5=2 [ TONS |

Nordiund FS=8.0
Schmertmann FS=4.0

CAPWAPC FS=4.8

Tension = 1/3 Compression
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We recommend that more than one analytical pile capaclty analysié method be
used possibly with dynamic testing to evaluate plle tension and compression
capaclities. For the cases where the various analysis methods tend to agree, then
one will be more confldent In the accuracy of the capaclty evaluation. On the
contfrary, where the var!oué methods glve widely conflicting estimated capacities,

then additlional evaluation and possibly dynamic testing may be required.
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installations.

LOCATION: (BRIEF DESCRIPTION)
The generalized subsurface profile described below is located approximately 70 feet from

SITE NO.: 1
PILE NO.: A

Pensacola, Florida -~ Bridge Site. Marine environment, over-water pile

Pile No. 1-A,

GENERALIZED SUBSURFACE PROFILE

i

MODEL: D46-23

TYPE: Diesel

DEPTH (FEET) SO0l L DESCRIPT I ON
0-10 WATER

10 - 40 VERY SOFT silty CLAYS

40 - 66 VERY LOOSE to FIRM fine SANDS

66 - 78 VERY LOOSE clayey SANDS and SOFT sandy CLAYS

78 ~ 88 ~- VERY DENSE slightly silty fine SAND

88 - 100 DENSE silty fine SAND

PILE DRIVING HAMMER INFORMATION PILE INFORMATION

! MAKE: Delmag STROKE: 10 Ft. ACTION: Single SIZE:__ 20-inch square

RAM WEIGHT: 10,100 1bs. ~ HAMMER CUSHION: Al-Micarta LENGTH: 87.9 Feet

RATED ENERGY: 105,000 ft-1bsPILE CUSHION: 6" Qak TYPE: Prestressed Concrete

SUMMARY OF ANALYSIS

STATIC LOAD TEST NORDLUND METHOD SCHMERTMAN METHOD CAPWAPC
TENSION  COMPRESS |ON SKIN END  TOTAL SKIN END TOTAL - SKIN END TOTAL
ULTIMATE _
CAPACITY 310 165 654 819 78 92 170 121 185 305
(TONS) . -
DESIGN _ . :
CAPACITY, - 155 ‘ 55 218 273 39 3170 60 93 153
(TONS) _ : ‘
N/P: NOT PERFORMED
N/A: - NOT APPLICABLE : _
RECOMMENDED FACTOR OF SAFETY (USED TO DETERMINE DESIGN CAPACITIES)
STATIC LOAD TEST - NORDLUND METHOD SCHMERTMAN METHOD CAPWAPC

TENS 10N:

COMPRESSION: FS$=2.0
F$=2.0 END BEARING: F$=3.0

SKIN FRICTION: FS=2.0
END BEARING: F5=2.0

SKIN FRICTION: F5=2.0
END BEARING:  F5=3.0

SKIN FRICTION: F5=3.0
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APPROXIMATE APPROXIMATE
ELEVATION ELEVATION
FEET (MSL) FEET (MSL)

+10— +10 —

-10 P -10

20 — - P -20

Jetted

==

3

|4
96
80
43
57

» =100 51 ~100 -] ' !
. o . -25 - 50 . 75 100

v DRIVING -RESISTANCE -
e : - (BLOWS PER FOOT)

: LEGEND ‘ .
GENERAL IZED .SUBSURFACE PROFILE

- AND DRTVING RESISTANCE

B_gf___er to the following page.

- Site No. 1 - Pile *A' -

|DRAWN: W-WEEKS |DATE: 9/29/87 |SCALE:
CHECKED: KFK |JoB NO: ASCE As -Noted - -
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o ///] sandy CLAY to CLAY
1 . ndy to
W

Clayey to sandy SILT

=== Groundwater ‘Level
- = {Time of Drilling) _

.

o & ‘Loss of Drilling Fluld e
& Standard .Penetxi;at“ionm
...~ Resistance,- Blows /Foot
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DEPTH DESCRIPTION ELEV. « PENETRATION-BLOWS PER FT.
FT.
0.0 0 10 20 30 40 60 80100

. e

WATER

8.5

VERY SOFT grey SILT

2. 54

VERY SOFT grey SILT with some ¢ pusH
shell fragments '

PAGE ONE OF THREE (1 of 3)

TEST BORING RECORD

BORING AND SAMPLING MEETS ASTM D-1588
CORE DRILLING MEETS ASTM D-2113

PENETRATION IS THE NUMBER OF-BLOWS OF 140 LB. HAMMER . Site No. 1
FALLING 30 IN, REGUIRED TO DRIVE 1.4 I