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PREFACE

This report describes a comprehensive pile load testing program
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District, Corps of Engineers, St. Louis, Missouri.
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with the figures, and to Ms. Charlene Fries who typed the final manu-
script.
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and watching slow direct shear tests at 2:00 in the morning.



TABLE OF CONTENTS

Chapter

I.
II.

III.

IV.

VI.

INTRODUCTION . . . . . v v v v v v o v v v v
LITERATURE REVIEW . . . . . .. e e e ae e

Load Transfer . . . . . . . . . . . . ..
Test Pile Instrumentation and Procedures
Capacity of Test Pile . . . . . . . . . .

DESCRIPTION OF PROJECT, FOUNDATION CONDITIONS,
AND PILE LOAD TEST PROGRAM . . . . . . . . . .

Project Description.. . . . . . . . . ..
Foundation Conditions . . . . . . . . . .
Pile Load Test Program . . . . . . . . .

DATA ANALYSES . . . . . .« o o o o v oo .

Determination of Axial Capacity . . . . .
Water Table Correction Factor . . . . . .
Analyses of Strain Rod Data . . . . . . .
Presentation of Data . . . . . . . . . .

Determination of Axial Capacity . . . . .

Effects of Load Procedure and Pile
Batter on Axial Capacity . . . . . . .

Discussion of Load Distribution, Skin
Friction, and Load Transfer Curves . .

REFERENCES . . . . . . o o o v v v v v v o o oo

APPENDIX A - LOAD DEFLECTION, LOAD DISTRIBUTION,

UNIT SKIN FRICTION, AND LOAD TRANS-
FERCURVES . . . . . . . . . o o . ..

-------

-------

Page

O 0~ =]



Chapter
APPENDIX B - RAW DATA AND COMPUTATION SPREAD SHEETS .
APPENDIX C - DOCUMENTATION OF COMPUTER PROGRAM PANALYS



LIST OF TABLES

Table
1. Physical Properties of Test Piles . . . . . . . . . . . . ..
2. Ultimate and Working Load Capacities by All Methods . . . . . .
3. Comparison of Normalized Capacities Obtained With

ASTM Standard and ASTM Quick Loading Procedures . . . . . . .
4. Comparison of Normalized Capacities of Vertical

and Battered Piles . . . . . . . . . . . . oo 0 oo . o
5. Description of Skin Friction Data Available From

Pile Load Tests

oooooooooooooooooooo

Vi

Page
21
33

63

64

70



LIST OF FIGURES

Figure
1. Typical Load-Deflection Curve for a Pile Load Test .
2. Typical Load Distribution and Corresponding Unit
Skin Friction Curves . . . . . . . . . . . . ...
3. Load Transfer Curves for a Steel Pile in Sand . . .
4. Location of Locks and Dam 26 . . . . . . . . . . . .
5. Diagram-of First Stage Cofferdam . . . R
6. Location of Pile Load Test Areas 1 and 2 . . . . . .
7. Foundation Conditions at Test Areas 1 and 2 . . . .
8. Schematic View of Reaction Frames . . . . . . . ..
9. Schematic Diagram of Extensometer and Strain
Rod Installation . . . . . . . . . . . .. .. ..
10. Pile Driving Resistance Records for Group 1 Piles
11. Pile Driving Resistance Records for Group 2 Piles .
12. Load-Deflection Data Plot Using Chin's Method . . .
13. Load-Deflection Data Plot Using Hansen's 80% Method
14. Load-Deflection Data Plot Using Van derVeen's Method
15. Load-Deflection Data Plots for Deflection Criterion
Methods . . . . . . . . . . . . L.,
16. Load-Deflection Data Plot for Davisson's Limit Method
17. Load-Deflection Data Plot for DeBeer's Method . . .
18. Load-Deflection Data Plot for Method of Intersections
19. Load-Deflection Data Plot for Butler and Hoy's Method
20. Water Table Correction Factor for Embedded Pile

Lengths of 40 to 65 Feet . . . . . . . . . . . . . .. ...

vii

Page

12
14
15
19
23

25
28
29
35
36
39

40
42
44
46
47



CHAPTER I

INTRODUCTION

In certain applications, calculations of axial pile capacity
need to be verified by load testing a pile on site. The results of
such a load test are usually presented as a load-deflection curve
(Figure 1), a curve which relates the load applied to the pile butt
to the axial deflections of the pile butt and the pile tip. If
necessary, the axial capacity determined from this curve can be used
to provide the basis for making changes to the initial design assump-
tions.

The engineer charged with analyzing the results of a pile load
test is forced to make many assumptions and provide answers to the
following questions: (1) What methods are available for selecting
the working load from the load-deflection curve? (2) How should the
effects of varying groundwater levels within a particular job site be
accounted for when comparing the results of many pile load tests?
(3) To what extent do different loading procedures affect the results
of load tests performed on similar piles? (4) Do battered piles
perform similarly to vertical piles of the same axial length? (5)
How should strain rod data be reduced and put into a more meaningful

form?
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The purpose of this thesis is to discuss various methods avail-
able to determine the axial capacity from load deflection curves,
explaining the assumptions made in the method. These methods are
applied to the results of 16 pile load tests and the results com-
pared. A method for normalizing the axial capacity to account for
differences in the water table location is presented. The effects of
two different loading procedures and differing pile batters on the
axial capacity are discussed. A method to interpret strain rod data,
including development of load distribution curves, unit skin friction
curves, and load transfer curves, is presented. Finally, a computer
program which applies the methods of 1load deflection curve analyses
discussed above is presented and the use of a "spread-sheet" program

to analyze the strain rod data is documented.



CHAPTER II

LITERATURE REVIEW

Load Transfer

A driven pile derives its capacity from a combination of tip
bearing and skin friction. The load applied to the pile butt is dis-
tributed along the pile shaft in a fashion dependent on the soil con-
ditions. If the strain of a particular section of pile is known,
then the average load in that section can be determined. Seed and

Reese (26) provide the required theory:

P =E A dw/dz ‘ (1)
where
P = load remaining in the pile;
E = modulus of the pile material;
A = cross-sectional area of the pile; and
w = movement of the pile at depth z.

The change in P with respect to the change in depth is equiva-

lent to the skin friction at that point and can be expressed
-dP/dz = Ogg = E A (d2w/d2?) (2)
The unit skin friction is obtained by dividing Qg¢ by the shaft area

of the pile section involved and can be expressed by

fo = Ogf/Ag = -(1/Ag) (dP/dz) (3)



where A; is the perimeter of the pile shaft multiplied by the length
of the pile section involved.

The relation of f, with depth along the pile is known as the
transfer function, f (z). As long as the load in the pile decreases
with depth, 0Og¢ and fy(z) remain positive. Generalized shapes of
dP/dz and the related transfer function fo(z) are plotted side by
side in Figure 2. Vesic (33) presents equations which describe the
transfer function. These equations can bbe used to determine the
transfer function for the given foundation conditions, in turn
allowing the magnitude and distribution of the skin friction to be
estimated.

The use of the subgrade-reaction method as described by Seed and
Reese (26) is more prevalent than the transfer function for predict-
ing pile capacity. The subgrade reaction (t-z) method uses Equations
(1) and (2) to determine a family of load distribution curves for
applied loads ranging from small magnitude to the ultimate capacity
of the pile. From each of these load distribution curves, the unit
skin friction is determined for each pile section and divided by the
assumed shear strength acting at that depth. This percentage of
deve]opedv shear strength is then plotted against the corresponding
movement of that pile section. This results in the load transfer
curve; a typical example for a steel pile in sand is shown in Figure
3 as presented by Coyle and Sulaiman (8). This family of load trans-
fer curves is used to relate pile movement to mobilized skin friction

at various depths between the ground surface and pile tip.
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Test Pile Instrumentation and Procedures

Many load tests reported in the literature present only load
deflection data measured at the pile butt. While meeting the
requirements of the particular job, these results do not allow for
analyses other than determination of a pile capacity, determination
of failure modes (general, local, or punching failure), and rough
estimates of the total skin friction and tip load.

In attempting to offset the disadvantages created by the lack of
thorough instrumentation, unload/reload cycles have been included in
the test procedures to allow for estimation of tip deflections. This
method assumes that all elastic compres§idn/tension of the pile is
recovered upon unloading and that the permanent set of the pile butt
is equal to the pile tip deflection. Unfortunately, negative skin
friction forces may restrict the pile rebound, causing tip deflec-
tions to be overestimated (21). Furthermore, the unload/reload
cycles, intended to overcome one shortcoming, can change the proper-
ties of the soil adjacent to the pile, thereby affecting the perfor-
mance of the test pile.

Many load tests were considered complete when the applied load
reached 200 percent of the required capacity. In these cases, the
ultimate capacity of the test pile was not determined. Depending on
the foundation conditions at the test site, it may or may not be
possible to extrapolate the existing data to estimate the ultimate
capacity.

Fellenius (9) suggests that pile load tests performed as part of

a field investigation prior to the installation of production piles



be loaded to failure or to at least 300 percent of the possible
maximum applied load. Loading the test pile to failure will allow
the maximum amount of data to he extracted from the 1load test
results, In addition to the minimum recommended load levels, it
seems reasonable to recommend a certain minimum level of instrumenta-
tion on test piles. This would consist of a load cell at the pile
butt, and devices to measure pile butt aﬁd pile fip deflection. In
addition to load deflection data at the pile butt, this would pro-
vide the engineer with measurements of pile tip deflection which can
be used with Van Weele's (30) method to estimate skin friction, Even
with this minimum level of instrumentation, the engineer's situation
is only improved; he must still assume the distribution of skin fric-
tion along the pile.

A fully instrumented pile is considered to be one which is fur-
nished with the devices necessary to provide the deflection and/or
load at several points along the embedded length. Examples of 1load
test programs using such technology can be found in papers by Mansur
and Kaufman (23), Séed and Reese (26), and Hanna (13). These papers
present not only load deflection curves, but the load distribution
along the embedded portion of the test pile, the unit skin friction
of the soil along the pile shaft, and the load transfer curves of the

soil at various depths.
Capacity of Test Pile

Load deflection curves have been interpreted in many different
ways to arrive at the working capacity of the test pile. Vesic (31)

lists 15 different methods; Chellis (6) lists 16; AISC (1) lists 11;
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and Fellenius (10) 1lists 9. Many of these methods are taken from
local building codes and are relevant only if the load test is per-
formed in an area in the jurisdiction of that particular building
code. Others are subjective, depending on the user to determine the
point where the additional settlement becomes disproportionate to the
load 1increment. Still other methods may give different results,
depending on the choice of scale used to plot the data.

Mansur and Focht (22) and Mansur and Kaufman (23) used a variety
of methods to determine pile capacity and reported the averagé of the
results. The methods used were: (1) tip settlement of 0.25 inch;
(2) load at which the slope of the net settlement curve equals four
times the elastic slope of the test pile; (3) increase in the net
settlement curve was disproportionate to the increase in the applied
load; (4) increase in the gross settlement curve was disproportion-
ate to the increase in the applied load; and (5) an intersection
method.

Fellenius (10) presents nine different methods which are based
more 1in mathematical and sound geotechnical theory and less on sub-
jective decisions made by the engineer. These methods will be pre-
sented in detail in Chapter IV and applied to the results of these

new pile load tests.



CHAPTER III

DESCRIPTION OF PROJECT, FOUNDATION CONDITIONS,
AND PILE LOAD TEST PROGRAM

Project DNescription

Construction of Locks and Dam No. 26 (Replacement) was author-
ized by Public Law 95-502 in October, 1978. The new locks and dam
will replace the existing Lock and Dam No. 26, an aging structure put
into operation in the late 1930's. Located approximately two miles
downstream of the existing project near Alton, I1linois (Figure 4),
Locks and Nam No. 26 (Replacement) joins a system of locks and dams
on the Middle and Upper Mississippi River which provides a navigable
waterway for harge traffic. All planning, design, and engineering
during construction was done by the United States Army Engineer Dis-
trict, St. Louis.

The project consists of a concrete gated spillway with nine
tainter gates, a concrete stilling basin, one 1200-foot long main
lock and one 6N0-foot long auxiliary lock, an overflow section, and a
closure section. The foundation for the concrete structures will
consist of vertical and battered HP14*73 and HP14*117 steel piling
driven to rock or to predetermined tip elevations.

The project is being constructed within the Mississippi River in

three separate stages, each within a temporary cofferdam constructed

11
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Figure 4. Location of Locks and Dam 26
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of sheet pile cells. The first stage (now complete) included con-
struction of six and one-half gatebays of the gated spillway and the
included stilling basin. Figure 5 shows the relationship of the
first stage construction site to the river. The second stage (pre-
sently under construction) includes construction of the main 1lock,
two and one-half gatebays, another portion of the stilling hasin, and
the overflow section. The remaining structures, including the
auxiliary lock and the remainder of the stilling basin, are presently
in the design stage.

The pile load test program described herein was performed during
the first stage construction contract. Figure 6 shows the locations

of the load test areas within the cofferdam.
Foundation Conditions
General

The construction site is located on the Mississippi River at the
northern extension of a broad alluvial valley known locally as the
~ American and Columbia Bottoms. The river flows in a general south-
east direction at the site. The southwestern flood plain (Missouri
side) is a flat, featureless surface five to six miles wide used pri-
marily for agriculture. The northeastern flood plain (I11inois side)
is relatively narrow and is primarily industrialized. The valley is
bordered on the I11iois side by steep limestone bluffs rising 200
feet or more above the flood plain. The valley bedrock at the site
underlies 70 to 120 feet of overburden and consists primarily of

hard, competent limestone.



14

(3

N

MISSISSIPPI RIVER

sl
<>
Dt(

F
C

Qs@xmm-m‘@tmmtz l@l@l@l@‘l@l@;

IRST STAGE
OFFERDAM

= - (28
Loy, 'g
Qs g
SH =] &
(2] ‘f!g_‘ - )
Op| m=:: €
ol )% 7 g
3 o 3
2 |2 FIRST STAGE =
) Dam v
D 1D sTRUCTLRE
\
|

Figure 5.

\

)

1

T

MISSOURI

Diagram of First Stage Cofferdam




Figure 6.

|
I
+

mmem‘@z@mxmz@zex@t@l@:@n
| l
@,.E'm

2 [+

Q | TEST AREA 2

5 (#] aen e

(&) T

O

(1

(5) TEST AREA |

SELIEAy

| T

oln

(1) T

_f

——

Location of Pile Load Test Areas 1 and 2

AIOIEIAIOIAIOIOIOIONE l@l@l@lm

15



16

Overburden

The stratigraphy of the overburden at the site may be divided
into two broad categories: alluvial deposits and glacial deposits.
The alluvial deposits include those known as Flood Plain Deposits,
Recent Alluvium, and Alluvial Outwash; the glacial deposfts.include
those known as Wisconsinan Outwash, I1linoian Ice Contact DNeposits,

and I1linoian Till.

Flood Plain Deposits. These consist of c]éys, silts, and sands,

and form the uppermost soil deposits. These materials occur at and
landward of the natural levee in thicknesses of up to 50 feet but are

not present at the test sites.

Recent Alluvium. The Recent Alluvium is composed of accumulated

and river worked sediments which are generally clean, poorly graded
sands (SP), varying in particle size from fine to coarse grained.
Some samples are gravelly while materials such as silt, cobbles, or
boulders may occur. Tfee trunks, rip rap, cable, scrap metal, rust-
ing automobiles, and other debris associated with the environment of
a heavily industrialized river are randomly encountered in this unit.
The thickness of the Recent Alluvium varies between 15 and 30 feet
with Standard Penetration Test resistances typically between 15 to 35

blows per foot.

Alluvial Outwash. This unit is a gradational zone between the

overlying Recent Alluvium and the underlying Wisconsinan Outwash.
These materials are generally medium to coarse sands and gravelly

sands (SP) with some fine sands. Any materials found in either the
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Recent Alluvium or the Wisconsinan Outwash could occur in this unit.
Standard Penetration Test resistance values are typically between 15

and 40 blows per foot but may vary at specific locations.

Wisconsinan Outwash, The Wisconsinan Outwash is a glacial

deposit composed of materials carried beyond the glacial terminus by
meltwater streams. This unit has been subjected to less fluvial
action than the two units above and, therefore, has greater varia-
bility in sorting and particle size. These materials are generally
medium to coarse sands and gravelly sands (SP or SW), and sandy
gravels (GP); but fine sands, silty sands, and silts may be encoun-
tered. Horizons of cobble-sized pieces with occasional boulders haye
been encountered and can be expected to occur throughout this unit.
The thickness of this unit varies between 20 and 30 feet and the
Standard Penetration Test resistances are typically between 15 and 60
blows per foot with occasional refusal (more than 100 blows per

foot).

I11inois Ice Contact DNeposit. This is a stratified glacial

drift which accumulated at the edge of a stagnant ice front. Mate-
rials in this deposit range from clays to large boulders. Because of
this extreme particle size variability, this deposit is regarded as
one in which any type of material may be encountered. The thickness
of this unit varies between 20 and 35 feet. Standard Penetration

Test resistances are typically between 25 to 70 blows per foot with

occasional refusal.
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IT1inoian Till., The I1linoian Till 1is composed of ice-laid

debris which exhibits 1ittle or no sorting. It consists primarily of
a hard, compact, slightly fissile clayey silt matrix (up to 5 feet
thick within the test site) containing varying amounts of sand and
gravel with occasional cobbles and boulders. Typical Standard Pene-

tration Test resistances vary from 25 blows per foot to refusal.

Bedrock

The bedrock underlying the site is primarily limestone and shale
of the Mississippian Age which were found to be dense and hard with

no evidence of extensive weathering or solution activity.

Conditions at Load Test Sites

The 1load tests were performed in two locations as shown in
Figure 6. Test Area 1 was located in a generally cobble-free area
closer to the Missouri bank of the river, and Test Area 2 was located
more toward the center of the channel where intermittent cobbles and
boulders were expected to cause more difficult driving. The strati-
graphy of these two areas is represented by the plotted boring logs

shown in Figure 7.

Laboratory Tests

The strength parameters for the foundation sands were determined
by a series of consolidated-drained (S) triaxial shear tests on sam-
ples reconstituted from selected bag samples. Although the results
of the shear strength testing and analyses of the Standard Penetra-

tion Test resistance values indicated that the internal friction
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angle of the sands is approximately 40°, a friction angle of 35° was
chosen to represent the Towest strength that could be expected to
occur. Unit weights of 110 pounds per cubic foot (dry) and 131 pcf
(saturated) were chosen to represent the foundation materials. All
work done herein used a friction angle of 40° and a saturated unit

weight of sand of 131 pcf.
Pile Load Test Program
General

The load test program included tension and compression tests,
test piles of variable embedded lengths (driven to rock or driven to
an elevation above rock), variable pile batters (vertical or 1V:2.5H)
and differing load procedures (ASTM "Standard" or ASTM "Quick" proce-
dures). The load tests performed in this test program are summarized
in Table 1.

Axial loads were applied to the test pile by means of a hydrau-
lic jack acting against a reaction beam spanning between pile groups
driven adjacent to the test pile. Pile butt deflections were measur-
ed by dial gage extensometers and axial pile deflections were measur-
ed using a system of strain rods and dial gage extensometers. The
applied loads were measured by hydraulic load cells located between
the jack and the butt of the test pile. During the load tests, the
following quantities were measured with the addition of each new load
increment: (1) applied load to the test pile; (2) deflection of the
pile butt; and (3) relative movement between the end of the strain

rod and the pile web.



TABLE 1

PHYSICAL PROPERTIES OF TEST PILES

¥

DATE AXIAL VERTICAL
DATE LOAD TEST - PILE ENBEDDED BATTER PROJECTED SURFACE TIP
PILE DRIVEN BEGUN DESCRIPTION OF LOAD TEST TYPE LENGTH 1H ON 27V LENGTH ELEVATION  ELEVATION
1-1 8/14/82 B8/18,82 LONG VERTICAL STANDARD TENSION HP14%73 60.75 VERTICAL 60.75 359.00 298.25
1-2 8/25/82 8/29s/62 SHORT VERTICAL STANDARD TENSION HP 14x?23 54.00 VERTICAL $4.00 35e.70 303.70
1-3A 8/26/82 9/2/82 SHORT VERTICAL STANDARD COHPRESSION . HP14x?73 54.00 VERTICAL 54.00 , 3S?.70 303.70
-4 9/10/82 9/14/82 LONG BATTERED STANDARD TENSION HP 14?73 65.00 2.50 60.35 IS¢.10 297.05
1-S 9710782 9/38/62 LONG VERTICAL QUICK TENSION HP14%73 60.50 VERTICAL 60.50 35?7.70 297.20
1-6 10/7/82 10/18/82 SHORT VERTICAL QUICK COHPRESSION HP314x?3 53.00 VERTICAL 53.00 357.40 304.10
1-? 9/24/682 10/4/62 LONG VERTICAL QUICK COHPRESSION HP14%?23 $9.00 VERTICAL 59.00 35?.60 290.60
1-8 9s22/82 9/27/82 LONG BATTERED QUICK COHPRESSION - HP14%?73 66.00 2.50 61.28 3s?.40 296.12
1-9 9/23/82 97307862 SHORT BATTERED QUICK COHPRESSION HP 14x73 56.00 2.50 53.85 357.60 203.75
2-1 /23782 8/30/82 SHORT VERTICAL QUICK TENSION HP 14%?3 $5.00 VERTICAL $5.00 357.30 302.30
2-2 8/18/82 8/24/82 SHORT BATTERED QUICK TENSION HP14x%?73 $9.00 2.50 54.78 359.00 304.22
2-3 827762 9/3/62 LONG BRTTERED QUICK TENSION HP 14%7) 69.20 2.50 64.25 358.70 294.13
2-1 8/26/82 8/31/82 SHORT BATTERED STANDARD TENSION HP14%73 58.00 2.50 53.85 359.00 305.15
2-S 9/720/82 10/6/762 SHORT BATTERED STANDARD ~OHPRESSION  HP14x73 59.00 2.50 54.70 3568.60 303.682
2-6 9/13/82 9723762 LONG BATTERED STANDARD CulPRESSION HP14%73 71.1? 2.50 66.08 35?7.70 291.62
2-7 9716782 9/29/862 LONG VERTICAL STANDARD COHPRESSION HP14%?3 66.83 VERTICAL 66.83 358.50 291.67

Le
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Reaction Frames

A schematic view of the reaction frames used for compression and
tension load tests is shown in Figuré 8. Two rows of four piles each
were driven on either side of the test pile and utilized as reaction
piles. A steel beam was welded across the top of each row of piling
and then the main reaction beam was bolted transversely to these four
heams such that the test pile was centered under the main reaction
beam.

Compression loads were applied to the test piles by means of a
500-ton capacity hydraulic jack placed between the main reaction beam
and the pile butt. Tensile loads were applied to the test pile by
means of a 300-ton capacity jack placed on top of the reaction beam.
A steel yoke was used tovtransfer the load around the reaction beam
to the test pile. A spherical bearing was always included between
the jack and the test pile to reduce the effects of eccentricities in
the applied loads.

In each 1load test, the reaction frame, test pile, reference
beams, jack, pump, and all instrumentation were shielded from sun-

l1ight and direct effects of the elements.

Instrumentation

Load Cells. The applied loads were measured with hydraulic load
cells and indicated by electronic digital readout devices. To assure
the accuracy of the load measuring system, the load cells and readout

devices were calibrated as pairs before the load test program by the
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National Bureau of Standards. Each load cell was used only with the

electronic readout device with which it was calibrated.

Pile Butt Movement Measurement. Dial gage extensometers with 3-

inch capacity were used to measure the movement at each of the four
corners of the pile butt as shown in Figure 9. These gages were
firmly attached to independent reference beams, the ends of which
were supported at least 10 feet from the test pile. To reduce the
effects of pile bending or twisting, the mean of these four corner

measurements was reported as the pile butt deflection.

Strain Rods. A system of steel rods and dial gage extensometers
was utilized to measure axial deflection at the pile tip and at five
equally spaced points along the embedded length of the pile. The
lowest strain rod was attached to the pile approximately six inches
from the pile tip. The strain rods were 9/16 inch diameter by 10
feet long, and were provided with matching male and female threads at
either end. The required strain rod length was obtained by screwing
the 10-foot sections together and then trimming the end. Six strain
rod anchors, small steel blocks, each with a threaded hole cut in it
(matching the threads at the male end of the strain rod), were welded
to the pile web at the correct location before the pile was driven.
These anchors served as attachment points for the strain rods. Steel
channels, welded to both sides of the pile web, extended from just
above the pile tip to a point above the ground surface and provided
an unobstrdcted path for the strain rods. Three strain rods were
attached to each side of the pile web. After the test pile was

driven, each of the six strain rods was "fished" down within the
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protective channel and screwed into its strain rod anchor. Figure 9
shows a schematic diagram of the strain rod instrumentation.

The relative movements between the top of each strain rod and
the pile web were measured by a dial gage attached to the web of the
test pile directly above the end of the strain rod. Using the
measured deflection of the pile butt and the measured movement of the
strain rods, the movement of the embedded portion of the test pile

was determined at six points.

Test Pile Installation

Pile Driving Fquipment. A1l of the test piles were driven with

an International Construction Equipment (ICE) No. 640 hammer. This
is a double acting diesel hammer with a rated energy of 40,000 foot
pounds. Other pertinent data on this hammer are as follows:

Ram Weight 6,000 pounds

Rated Equivalent Ram Stroke 80 inches

Operating Speed 74-77 blows per minute
The hammer and pile were supported in 104-foot long, fixed, extended
leads. The top of the leads were attached to the crane boom and the
bottom of the leads were attached to a telescopic spotter. This sup-
port system provided the leads with controlled movement in three
directions: vertical, side to side batter, and forward and aft

batter.

Pile Driving. A1l of the test piles were driven to the desired

tip elevation which required pile embedments of 53 to 71 feet. Bar-

ring mechanical difficulties, all of the test piles were driven their



27

entire length without interruption. Driving records were maintained
for each test pile, which included the penetration resistance in
blows per foot, blows per inch for the last foot, the date, the time
taken to drive the pile, the elevations of the ground surface and the
pile tip, the location of the pile, and the amount, if any, that the
pile was out of plumb., Figures 10 and 11 illustrate the driving
records of the Group 1 and Group 2 test piles. Within each group the
driving resistances were similar, with the exception of the driving
resistances of the lower 20 feet of the Group 2 piles which were
slightly greater than the Group 1 piles.

A11 of the test piles were continuously monitored during driving
with a dynamic pile driving analyzer. The analyzer was used to moni-
tor the performance of the hammer, check the pile for subsurface dam-
age incurred during driving, and estimate a static axial capacity of
the pile at the end of driving. Due to the possibility of a pile
being driven into a boulder and the fact that half of the piles were
to be driven to refusal on bedrock, all of the test piles were equip-

ped with pile points to reinforce and protect the pile tip.

Load Test Procedures

General. The procedures outlined in ASTM Designation D1143-74,
"Piles Under Static Axial Compressive Load" (2) were used as a frame-

work for the compression and tension loading procedures.

ASTM Standard Procedure. The load was applied in 25-ton (com-

pression) or 15-ton (tension) dincrements at a rate of two tons per

minute up to a maximum applied load of 400 tons compression or 150
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tons tension. Each increment was maintained for one hour and if the
pile butt deflection did not exceed 0.01 inch for that load increment
the next increment was added. If the deflection exceeded 0.01 inch,
the load increment was left on for one additional hour at which time
the next load increment was applied.

At 225 tons compression, or 90 tons tension, the load was left
on the pile for 24 hours at which time the test pile was completely
unloaded. The test pile was then reloaded at the rates listed above

to the maximum load or until pile failure occurred.

ASTM Quick Loading Procedure. The load was applied in 10-ton

(compression) or 5-ton (tension) increments at a rate of two tons per
minute up to a maximum load of 400 tons compression or 150 tons ten-
sion. Each increment was maintained for two and one-half minutes at
which time the next increment was applied regardless of the behavior

of the pile butt. There was no unload/reload cycle.

Differences From ASTM Standards. Although ASTM D1143-74 was

used as a framework for these loading procedures, some changes were
made to completely satisfy the objectives of this load test program.
These deviations were as follows:

1. ASTM D1143-74, described above, was used for both the com-
pressive and tensile load tests.

2. The dial gage system was required to be the primary system
used to measure pile butt movement. The 1independent, secondary
measurement system was required to have the same accuracy as the

primary system. Dial gages used in the primary measurement system
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were required to have 0.001-inch accuracy and 3-inch travel capacity
instead of 0.01 and 2.0 inches as required by the ASTM standard.

3. Measurements of applied loads, pile butt movements, and
strain rod deflections were made immediately before each load incre-
ment application, and at 1-, 2-, 4-, 8-, 15-, 30-, and 60-minute
intervals following the load increment. Additional measurements were
made at successive 1-hour intervals during 24-hour holding periods.

4, The rate of load application during any load test was limit-
ed to two tons per minute.

5. The maximum standard compressive and tension Tloads were
required to be left on the pile for 24 hours instead of 48 hours.

6. The time interval between load decrements during unloading

was reduced from 60 to 20 minutes.



CHAPTER 1V

DATA ANALYSES

Determination of Axial Capacity

Ultimate Capacity Methods

General. The axial capacity may be defined as the ultimate
capacity of the pile divided by a suitable factor of safety. The
term "ultimate capacity" is defined here as the load which initiates
plunging failure in a compression test or rising failure in a tension
test. Determination of the ultimate capacity from existing data may
not be possible if the maximum specified load allowed during the load
test did not cause such failure (rising or plunging failure). The
following methods provide a means for generating ultimate pile
capacity from existing but incomplete data. The capacities predicted
by these methods may be close to the maximum load actually applied
during the load test. The ultimate capacity as determined by these

methods for each load test is presented in Table 2.

Chin's Method. As presented by Fellenius (10), Chin's method

assumes that the load deflection curve is hyperbolic and generates a
"best fit" hyperbola for the load deflection curve, the horizontal
asymptote of which is considered to be the ultimate capécity. This

hyperbolic function is expressed as:

32
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P /(a + bA

= Bputt Butt) (4)
in which P is the applied lToad at the pile butt, Ag 4t is the butt
deflection, and a and b are constants. Rearranging terms leads to:

Mgutt/P = a + bigytt ()

which is the equation of a straight line relating P and Ag,¢t.
Accordingly each butt deflection value is divided by the corre-
sponding applied load and this quotient 1is plotted against the
deflection as shown in Figure 12. After some early irregularities,
this group of points should form a straight line. A line of best fit
is determined for the upper portion of the resulting graph, the slope
and intercept of which are the constants b and a, respectively. The

ultimate pile capacity is considered equal to 1/b.

Hansen's 80% Method. The Hansen 80% method (15) assumes the

load deflection curve to be parabolic and develops a best fit para-
bola, the horizontal asymptote of which is considered to be the

ultimate capacity. This parabolic function is expressed as

P = (bpytt)/2/(a + bigypy) (6)

Rearranging terms leads to

(8gye)}/2/P = (a + bagype) (7)

which is the equation of a straight line relating P and Ag,tte
Accordingly the square root of each deflection is divided by the
applied load, and this quotient is plotted against Mgytt aS shown in
Figure 13. After some initial irregularities the data will become

somewhat linear., The 1ine of best fit is chosen for the data and the
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value of the horizontal asymptote is calculated by the following

expression:
Pure = 1/12 (a b)1/2] (8)

where b and a are the slope and intercept of the 1ine of best fit for

the plot.

Van derVeen's Method. As presented in Winterkorn and Fong (34),

the following relationships were developed to describe the behavior
of the pile tip. The deflection of the tip is assumed to be related

to the load at the tip by the following logarithmic function:

Prip = Purg-tip (1 - ™ iTipy (9)
where
PTip = tip load;
PU1t-Tip = yltimate capécity of the soil at the pile tip;

ATip = tip deflection; and

w constant.

A rearrangement of terms leads to

-W Ay
(1 - Pryjp/Pyit-tip) = € P (10)

Taking the natural log of both sides leads to

In (1 - Prip/Putt-Tip) = ¥ Arip (11)
At this point, the assumption is made that Equation (11) also de-
scribes the behavior of the pile butt. Accordingly, values for

Pult-Butt are assumed, and all values of In (1 - Pgytt/Pyrt-Butt) are
plotted against the corresponding butt deflection. Peutt is the

applied load at the pile butt. When the most correct value of
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PU]t-Butt is used, the plot becomes very nearly a straight line. Van

derVeen's method is illustrated in Figure 14,

Working Load Methods

General. Working load methods define the axial capacity of the
pile as functions of deflection, geometry of the load deflection
curve, or the shape and size of the pile. The capacities defined by
these methods are usually much less than the ultimate capacity of the
pile. The axial capacities determined by these methods for each load

are presented in Table 2.

Deflection Criterion Methods. These methods (28) define the

axial capacity as that applied load which causes a predetermined
deflection, usually at the pile butt or at the pile tip. Deflections
of 1/4 1inch at the pile butt or 1/4 inch at the pile tip were
criteria used in evaluating these pile load tests. Use of the 1/4
inch‘tip deflection criterion requires that direct measurements of
tip movement be available. The deflection criterion methods are

illustrated in Figure 15.

Davisson's Limit Method. As presented by Leonards and Lovell

(21), Davisson's 1imit method defines the compressive axial capacity
to be the applied load which causes a pile butt deflection equal to
the sum of an assumed elastic pi]e compression and a critical tip
deflection. The elastic compression of the pile shaft is calculated

using the theoretical equation for elastic compression:

8pite = (P L)/(A E) (12)
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where

A = cross-sectional area of the pile;

L = pile length;

P = applied 1oad (assumed to remain constant throughout

entire embedded length of the pile); and

E = Young's modulus of elasticity.

The critical tip deflection (quake) is defined as the summation
of an elastic compression and a limiting plastic compression of the
soil at the tip typically set equal to

Squake = 0.15 + Dg/120 in, (13)

where Dg is the pile diameter in inches.

The method is typically presented in graphical form as shown in
Figure 16. On a plot of the load deflection curve, the elastic line
of the pile is plotted offset from the plot origin a distance equal
to the quake. The axial capacity is that applied load where the load
deflection curve intersects the offset elastic line.

This method has been revised to make it more appropriate for use
with the results of tension load tests. The assumption that the
applied Toad remains constant within the pile shaft fn a tension test
is invalid. Since tip loads in a tension test must be zero (assuming
the tip is not stuck and neglecting any residual stress effects), it
is reasonable to assume that the load in the pile decreases linearly
from the applied load at the pile top to zero at the pile tip. The

elastic extension of the pile shaft is then calculated as

Spite = (P L)/(2 A E) (14)
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The quake was revised to include only an elastic extension of
0.15 inches of the soil at the pile tip; no plastic deformation
occurred under the pile tip. As in Davisson's method, the elastic
1ine of the pile is plotted on the load deflection curve offset from
the origin a distance equal to the quake. The tensile axial capacity
is that applied load at which the load deflection curve intersects
the offset elastic line. This revised version was used to analyze

the results of the tension pile load tests.

DeBeer's Method. When plotted to arithmetic scales, the 1load

deflection curve appears to consist of three distinct parts: a steep
initial portion, a flat terminal portion, and a smooth transition
between the two. DNeBeer's method provides a rationale for selecting
the applied load which separates the steeper, initial portion of the
load deflection curve from the flatter, terminal portion of the
curve,

As presented by Fellenius (10), DeBeer's method assumes that the
Toad deflection curve is composed of two exponential curves connected
by a transition curve. If the 1load deflection curve is drawn on
double logarithmic paper, these exponential curves will approximate
two straight Tlines. If these lines are extended so that they
1n£ersect, this intersection defines the axial capacity. DeBeer's

method is presented in Figure 17.

Method of Intersections. As presented by Mansur and Focht (22),

Mansur and Kaufman (23), and Sherman et al. (28), the method of
intersections is similar to DeBeer's method in that it defines the

axial capacity as the intersection of two lines selected from an
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arithmetic plot of the 1load deflection curve rather than from a
logarithmic plot. A 1ine is drawn which best represents the initial
portion of the 1load deflection curve, and a second line is drawn
which best represents the terminal portion of the load deflection
curve, These two 1lines are extended and their intersection is
considered to be the axial capacity. This method is illustrated in

Figure 18,

Butler and Hoy's Method., Butler and Hoy's (5) method defines

the axial capacity as the intersection of the following two lines:
the first is drawn tangent and parallel to the initial portion of the
load deflection curve, and the second is drawn tangent to the point
on the curve where the slope is 0.05 inch per ton. Butler and Hoy
state that this method should be applied only to results of pile load
tests performed using quick loading procedures. Butler and Hoy's

method is presented in FigUre 19.
Water Table Correction Factor

During this load test program, a dewatering system maintained
the groundwater a depth of 5 to 8 feet below the surface at the Group
1 test site, and 13 to 21.5 feet below the surface at the Group 2
test site. This represents a significant difference in the physical
conditions at the two 1oadFtest sites.

Additionally, when the completed structure is put into opera-
tion, the pile foundation will be totally submerged. The "as-tested"
results from the test program represent a capacity of the pile with

the water table located from 5 to 21 feet below the surface. It was
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assumed that submergence of the pile foundation would reduce the
axial capacity of a pile to some level below the as-tested results.

To provide a way to make confident comparisons between test
results of the two groups, and account for the assumed reduction in
axial capacity, a method was needed to normalize the test results so
the effects of differing groundwater levels would be essentially fac-
tored out of the analyses. It was decided to adjust all test results
downward to a level which would represent the pile capacity with the
groundwater at the surface. This would provide a basis for determin-
ing the operational capacity of the pile foundation while removing
any effects of differing water table depths. To this end, the Water
Table Correction Factor (11, 28) curve shown in Figure 20 was devel-
oped which correlates the depth to the water table at the time of the
pile load test to a percentage decrease in the as-tested axiai
capacity.

The water table correction factor is defined as the ratio of the
ultimate pile capacity determined for the water table at zero depth
to that determined for the water table at a given depth z. Fquation
(15) was used to determine compressive capacities for the water table

at depths between zero and 25 feet:

Quit = At Ng 7 +PplL K tang (15)
where
0 = friction angle of sand on pile, 25°;
Kc = coefficient of Tateral earth pressure, 1.25;

= bearing capacity factor, 40;

=
ten]
|
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Ot 0g = effective vertical overburden pressures at the
pile tip and along the pile shaft; assumed to
initially increase for a depth of 15 pile dia-
meters at which point the pressure becomes con-
stant for greater depths; vg,¢ and Y', the sat-
rated and buoyant unit weights of sand, were

assumed to be 131 and 68.6 pcf, respectively;

At,Pp = tip area and pile perimeter based on the rec-
tangle bounded by the pile corners; and
L = pile length, 75 ft.

Given the depth to the groundwater for a given load test, the
corresponding correction factor was obtained from Figure 15 and
applied to all ultimate and working pile capacities determined for

that test pile.

Analyses of Strain Rod Data

NDevelopment of Load Distribution Curves

General. A load distribution curve is a plot of the load re-
maining in the pile with respecf to length, If a load is applied to
a pile driven to a firm bearing layer through a soft soil, which is
incapable of developing significant skin friction loads, the load in
the pile tip and at all points along the pile would be equal to or
very close to the load applied to the pile butt. This would occur
because of the inability of the soft soil deposit to develop skin
friction. In a stiffer soil deposit, one capable of generating sig-

nificant skin friction, the load remaining in the pile will decrease
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from a maximum value at the pile butt to a minimum value at the pile

tip as load is transferred to the soil through skin friction.

Reduction of Strain Rod Data. The deflection of the pile at the

ground surface is the summation of the pile tip deflection and the

elastic compression of the pile shaft. This is represented by

Ags = ATip * Tip-Gs (16)
where
Agg = movement of the pile at the ground'surface;
ATip = movement of the pile tip; and

GTip-GS = elastic compression of the pile between the
ground surface and the pile tip.
This relationship may be extended to the deflection of any point
along the pile and the elastic compression between that point and the

ground surface as
Bgs = B + Sigs (17)

This equation can be rearranged to obtain the deflection at any point

if the pile deflection at the ground surface and the elastic compres-
sion of the pile shaft are known:

Bi = bgs - 8i_gs (18)

In these load tests, pile butt deflections were measured at a

point located above the ground surface. The def]ectfon of the pile

at the ground surface may be obtained by subtracting the theoretical

pile compression of the pile above the ground surface from the

deflection measured at the pile butt:

Ags = Bpytt - 9gs-1 (19)
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The strain rod dial gages were attached to the pile above the
point where the butt deflection measurements were made as shown in
Figure 9. The strain rod gages measure the elastic compression of
the pile betwen thesé gages and the strain rod anchor. This compres-
sion is represented in the following equation:

5.2 = Si-g5 * 8gs-2 (20)

where

8j.2 = elastic compression of the pile between the
strain rod anchor and the point where the
strain rod dial gages are attached;

§j.gs = elastic compression of the pile between the

strain rod anchor and the ground surface; and

8gs.p = elastic compression of the pile between the
ground surface and the point where the strain
rod dial gages are attached.

Rearranging Equation (20) results in
$i-65 = $i-2 - Sgs-2 (21)
Substituting Equations (19) and (21) into Equation (18) and collect-
ing terms gives
B = Bpypt - Siz *+ 817 (22)
which defines the movement of any point on the pile where a strain
rod is connected with respect to the surface reference beams, 1.9
is the theoretical compression of the pile between the point where

the butt measurements are made and where the strain rod dial gages

are attached.
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Load Distribution Curve. In the following discussion, a pile

section is defined as a portion of embedded pile bounded by two adja-
cent strain rod anchors. The average load in a pile section may be

determined by the theoretical equation:

P; = (8 A E)/L (23)
where
A = cross-sectional area;
Lj = length of the section;
E = Young's modulus; and
§; = elastic compression of the pile section.

The area, modulus, and length of the pile section are known quanti-
ties. The elastic compression is equal to the difference in the
deflections measured by strain rods located at the top and bottom of
the pile section:

Pi = (8 - Bppp) A E/Ly (24)

where A, and A,;; are deflections of the top and bottom of the
pile section as measured by the strain rods. By substitution of
Equation (22) for A, and A,41, the average load in the pile section
is v
Pi = (8, = 8p41) A E/L; (25)
where &, and §,,, are measurements obtained directly from the strain
rods.
Equation (25) is valid for all pile sections bounded by two
strain rods. The uppermost pile section, bounded by the ground sur-
face and the uppermost strain rod anchor is a special case. The

movement of the bottom of the section is defined by Equation (22),
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but the movement of the top of the section is Agg, defined by Equa-
tion (19). By substituting Equations (22) and (19) into Equation
(24), and collecting terms, the average load in the uppermost pile
section is | |

Pi = (8.2 - 8gs-2) A E/L (26)

Using the equations described above, the average load in each
pile section can be determined and plotted at the depth of the sec-

tion midpoint, resulting in a load distribution curve.

Development of Unit Skin Friction Curve

The difference between the average loads determined for two
adjacent pile sections is equal to the skin friction load developed
along that length of pile. The unit skin friction along this length
of pile is equal to the developed skin friction divided by the shaft
area of the included length of pile:

4 = (Pn = Pn+1)/Ashatt (27)

The length of pile used to determine Agn ¢y in this equation is the
distance between the midpoints of the pile sections involved. Plot-
ting the unit skin friction values with respect to depth will result

in a unit skin friction curve.

Development of Load Transfer Curves

A load transfer curve is the plot of the movement of a point on
the pile against the percent shear strength developed at that point.

The percent shear strength developed is the value of the unit skin
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friction divided by the available shear strength assumed to exist at
that point.

The available shear strength of the sands surrounding the embed-
ded pile has been assumed to be

T¢ = oy tang (28)

where o

y 1s the vertical effective overburden pressure, and ¢ is the

internal friction angle of the soil. The percent shear strength
developed along the pile is the unit skin friction determined in
Equation (27) divided by the assumed available shear strength at that
location.

Because thek1ocation of the developed shear stress corresponds
to the point where a strain rod is attached to the pile, the movement

of the point is defined by Equation (22).
Presentation of Data

Load deflection curves, 1load distribution curves, unit skin
friction curves, and load transfer curves obtained from each pile
load test are presented in Appendix A. For each test pile, a family
of five load distribution curves and unit skin friction curves were
calculated, corresponding to applied loads of 50, 100, 200, 300, and
400 tons compressive or 30, 60, 90, 120,kand 150 tons tension. For
each test pile, five load transfer curves were developed, represent-

ing the load transfer mechanism in effect at the indicated depth.
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Computer Programs Used to Analyze Data

Analyses of Strain Rod Nata

The strain rod data were analyzed using MicroSoft SuperCalc,
Version 4 on an IBM PC. Although originally written for business
applications, the spread-sheet program with its built-in graphics
package makes it a very powerful engineering tool. The spread sheets

developed for each 1oad test are presented in Appendix B.

Analyses of Load Deflection Data

The computer brogram PANALYS was written in Tektronix BASIC in
1982 for use on a Tektronix 4054 computer. PANALYS analyzes the load
deflection data according to Chin's, Van derVeen's, Hansen's, Davis-
son's, revised Davisson's, Intersection, and Butler and Hoy's

methods. Documentation of PANALYS is presented in Appendix C.



CHAPTER V

DISCUSSION OF DATA AND RESULTS

Determination of Axial Capacity

Ultimate Capacity Methods

Chin's Method. The method was not successful when applied to

the results of compression tests on piles driven to rock. Upon
inspection of this load deflection curve, it is apparent that the
load test was more of an elastic compression test on the pile than a
failing of the soil. Chin's method was not successful in analyzing
these results because there was essentially no curvature in the load
deflection curve with which to approximate a hyperbola. It has been
shown that any curve can be successfully extrapolated by an asymp-
totic function (hyperbolic, parabolic, exponential) only if the curve
can be fitted by a higher order polynomial (21).

In cases where there is sufficient curvature of the load deflec-
tion curve, the slope and y-intercept of Chin's plot is obvious and
the ultimate prediction is easily determined. A false value can be
determined if the method is applied to early data points or if the
load test was terminated before the 1oad deflection curve exhibited
sufficient curvature (10). This is apparently the case for the pre-

diction obtained for tension test 1-1. The method predicted an
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ultimate capacity of 479 tons, more than two to three times Chin's
predictions of other tension tests which ranged between 74 and 192
tons.

In all cases where the load test was carried to ultimate fail-
ure, the ultimate capacity predicted by the method was from 16 to 50
percent greater than the ultimate capacity obtained by that 1load
test. This is not surprising since the method is predicting the
asymptote of a best-fit hyperbolic curve, a point that the fitted
curve will never reach. In a discussion of hyperbolic modeling of
shear strength, Mosher (24) points out similar unconservative pre-
dictions and suggests that only 75 to 90 percent of the asymptotic
value be used as the predicted shear strength. The data obtained in

this load test program affirm this suggestion.

Van derVeen's Method. The method was successful in predicting

an ultimate capacity for all load tests except compression tests on
piles driven to refusal on rock. Apparently, Van derVeen's method is
subject to the same limiting requirement as Chin's method: i.e., the
curve must be one of a high order polynomial.

Like Chin's predictions, Van derVeen's predictions were greater
than the actual ultimate capacity obtained from the load tests, al-
though only 3 to 21 percent greater. This indicates that the load
deflection behavior of these test piles may be more correctly repre-
sented by this logarithmic function than by a hyperbolic function.
As stated, Van derVeen's method assumes that the behavior at the tip

adequately describes the behavior at the butt, implying that the pile
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is a rigid structure. The method might be improved by the inclusion
of an elastic term in the right-hand side of Equation (11).

Choosing the "correct" curve out of the family of generated
curves was not a straightforward task. Some judgment is required to
do so. Qualitatively speaking, it was considerably easier to find
the 1ine of best fit in Chin's method than to select the "straight-

est" line in Van derVeen's plot.

Hansen's 80% Method. The 80% method was of limited usefulness

in predicting ultimate capacities in this series of load tests. When
the load deflection data were plotted according to Hansen's assump-
tions, behavior of the plotted points varied. Some sets of data
points exhibited negative slope; other sets continued to curve, never
exhibiting the required straight 1ine behavior; and other sets were
so scattered that a confident choice of a best fit line was difficult
to make. When successful, Hansen's method had accuracies comparable

"to Van derVeen's method.

Working Load Methods

1/4 Inch Tip and 1/4 Inch Butt Deflection. The 1/4 inch butt

deflection criteria can be applied to the results of all load tests,
although it is qUite conservative. The method will severely penalize
the compressive capacity of a pile driven to refusal on rock. In
this case, butt deflection is due solely to elastic compression of
the pile, as evidence by the slope of the butt load deflection curve
being equal to the slope of the elastic 1ine of the pile. The use of

a geotechnically-based failure criterion does not seem appropriate;



60

rather, the capacity should be based on the structural capacity of
the pile.

Assuming the test pile is instrumented such that tip deflection
measurements can be made, the 1/4 inch tip deflection criteria can be
applied to all load test results with the exception of a pile driven
to rock or other firm bearing surface. It is well documented that
the ultimate bearing capacity of the soil at the pile tip is fully
developed after deflections equal to 10 percent of the pile diameter,
and that skin friction is fully mobilized after 0.25 to 0.30 inches
of shaft movement. Given that the shaft deflection is always greater
than the tip deflection, use of the 1/4 inch tip deflection criteria
will ensure that all skin friction is developed and that only a por-

tion of the tip capacity is developed.

Davisson's Limit, Revised Davisson's Limit. No distinction will

be made hetween these methods as they are based on the same theory.
Since thesé methods depend in part on the tip deflection, they are
not successful when applied to piles driven .fo refusal on rock
because the load deflection curve of a pile founded on rock will
never intersect the offset elastic line of the pile. These methods
. are similar to tip deflection criterion methods except that data from
the pile butt are used to obtain the required tip deflection. As
such, these methods furnished results similar to those of the 1/4

inch tip deflection criteria.

DeBeer's Method. This method was useless when applied to the

results of compression tests on piles driven to refusal on rock. The
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load deflection curves of such piles were straight lines, without the
required transition curve,.

The applicability of the method to tension tests may have been
artificially limited by contractual limitations on maximum applied
loads. When plotted on a logarithmic scale, the linear distance be-
tween the locations of early data points and those at the onset of
the transition curve 1is small, making it difficult to confidently
select lines of best fit for the initial portion of the load deflec-
tion curve. To a lesser extent, this was also a problem on the
terminal portion of the curve.

DeBeer's method was easier to apply to the results of quick load
tests because there were more data points on the data plots. For
example, a compression test carried to 400 tons using ASTM standard
load procedures produces 16 data points compared to the 40 data
points obtained from such a test run using'the ASTM quick load proce-
dures,

The method clearly indicated the point within the transition
which best represented the intersection of the initial and terminal

portions of thé load deflection curve.

Intersection Method. A major shortcoming with this method is

that different results can be obtained if one or the other axis is
drawn at a different scale (31). Another problem is that the choice
of the straight 1ine is subjective. 1In the case where the terminal
portion of the load deflection curve is never quite linear, a differ-
ent straight line and thus a different axial capacity could be chosen

by another engineer.
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Butler and Hoy's Method. Being applicable only to the results

of quick load tests (5), the method was applicable to only half of
the load tests included here. Of these eight tests, the terminal
portion of four of theh never achieved a slope as flat as 0.05 inch
per ton. The axial capacity determined by Butler and Hoy's method for
the remaining four was the highest of the three transition zone
methods used.

Butler and Hoy's method has an advantage over the intersection
method in that the subjective choice of one of the straight 1ines has
been replaced by a mathematical constant. Fellinius (10) has pro-
posed that the elastic line of the pile be used to represent the
initial portion of the load deflection curve, thus removing all

subjectivity from the choice of an axial capacity.

Effects of Load Procedure and Pile Batter

on Axial Capacity

Effects of Load Procedure

The results of 12 1load tests, normalized for the effects of
groundwater, are presented as pairs in Table 3. Within each pair,
the loading direction, pile length, and batter ére the same but the
loading procedures are different. The results of compression load
tests on long piles driven to rock are not included here because
these results are not affected by loading procedures.

The percent change (plus or minus) of the ultimate and 1/4 inch
tip deflection criterion capacities of the pile tested under quick

Toad procedures were developed with respect to the capacities of the
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TABLE 3

COMPARISON OF NORMALIZED CAPACITIES OBTAINED WITH
ASTM STANDARD AND ASTM QUICK LOADING PROCEDURES

Test Ultimate 1/4 Inch Tip

Test Description] Capacity % Change Capacity % Change
2-1 VQST 73 -17 42.1 +12
1-2 VStST 89 - 26.9

2-2 BQST >782 >+25 59.8 +45
2-4 BStST 62 32.8

1-5 VQLT >108 --- 77.8 +28
1-1 VStLT >112 56.0

2-3 BQLT >81 - 37.8 -205
1-4 BStLT >1083 115.2

1-6 . VQsce >288 >+23 130.0 +0
1-3a VStSC 234 129.6

1-9 BQSC >223 >+68 159.8 39.4
2-5 BStSC 133 96.8

—

The following notations are used in this table:

V = Vertical B = Battered

Q = ASTM Quick St = ASTM STandard
S = Short Pile L = Long Pile

T = Tension C = Compression

2"Greater than" signs (>) indicate the pile did not fail under the maxi-

mum applied Toad. Maximum applied load is 400 tons compression and 150
tons compression.

3pile tip stuck in bedrock developing high tip load.



COMPARISON OF NORMALIZED CAPACITIES OF
VERTICAL AND BATTERED PILES

TABLE 4
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Test ] Ultimate 1/4 Inch Tip
Test. Description Capacity % Change Capacity % Change
2-1 VQST 73 -6.4 42.1 -42.0
2-2 BQST >78 59.8
1-5 VQLT >108 - --- 77.8 +51.0
2-3 BQLT >8] 37.8
1-2 VStST 89 +43.0 36.9 +11.1
2-4 BStST 62 32.8
1-1 VStLT >112 --- 56.0 -106.0
1-4 BStLT >108 115.2
1-6 VQsc >288 +29.0 130.0 -23.0
1-9 BQSC 223 . 159.8
1-3a VStSC 234 +76.0 129.6 +25.0
2-5 BStSC 133 96.8

See Table 3 for notes.
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simitlar pile tested using the standard load procedures. With the
exception of test pi]ev1-4, these results indicate that greater ulti-
mate and 1/4 inch tip deflection capacities are obtained when a pile
is tested using quick loading procedures. These results indicate
that the initial portions of load deflection curves obtained with
quick load procedures may be steeper and the terminal portion higher

than load deflection curves obtained with standard load procedures.

Effects of Pile Batter

The same 12 test results were reordered and are presented in
Table 4. As before, each pair is similar except that one test is
from a vertical test pile and the other is from a battered test pile.
The results of Tong piles tested in compression are not presented.

The percent change (b]us or minus) of the ultimate and 1/4 inch
tip deflection criterion capacities of the vertical test pile were
developed with respect to the same capaéities of the battered pile.

These results are inconclusive as to whether there are signifi-
cant differences in the axial capacities of battered or vertical
piles. These comparisons may show that the ultimate capacity of a
vertical pile is greater than the capacity of a battered pile of

similar length.

Discussion of Load Distribution, Skin Friction,

and Load Transfer Curves

Errors in the Measured Data

Errors Due to Disregarding Residual Loads. Many of the 1load
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distribution curves showed erratic loads in the uppermost pile sec-
tion and in the midpoint section where the strain rods switched from
one side of the pile to the other. Similarly shaped erratic loads
have been measured in other load test programs but these have been
attributed to residual stresses in the pile.

Because the instrumentation system was attached to these test
piles after they were driven, there is no way to measure the distri-
bution of residual stresses remaining in the pile after driving.
While residual stresses are not accounted for in these analyses, they
are assumed to be present in the test piles, and if properly consid-
ered, would no doubt change these 1load distribution and unit skin
friction curves. Proof of the existence of residual loads can be
seen in the large tip loads occurring in some of the tension tests.
The magnitude of such tip loads is equal to the compreﬁsive residual
loads present at the pile tip (21). Tip loads of up to 65 tons were
measured at the tips of these test piles.

At zero applied load, pile equilibrium requires that residual
compressive stresses in the lower portions of the pile be balanced by
residual tensile stresses in the upper portions with a neutral point
(zero residual loads) at some)intermediate point on the pile (4).
Due to the granular nature and relative uniformity of the foundation
stratigraphy, it 1is expected that the distribution of residual
stresses along the pile would develop smoothly without any sharp
increases or decreases in magnitude. The driving records of these
piles and the exploratory borings taken in the test areas do not
reveal any continuous, fine-grained foundation strata capable of

causing the 1localized residual 1loads needed to affect the test
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results to the degree indicated. This does not discount the exis-
tence of localized pockets of such material which could have been
missed by these two borings, although such pockets of soil are not
believed to exist based on the results of over 400 other borings
taken at the job site. It does not seem plausible that the very
localized discrepancies in these load distribution curves are caused

by residual loads.

Errors Due to Mechanical Devices. The calculated 1oad in the

uppermost pile section is either significantly greater or lower than
the applied load, although in most cases the calculated load in the
second pile section appears reasonable when compared to the applied
load. The equation for the load in the uppermost section involves
the strain rod dial gage, the dial gages at the pile butt, and the
ruler used to make measurements during fabrication of the test pile
instrumentation system. Given that an elastic compression of 0.010
inch in a 10-foot long pile section corresponds to a load of 26 tons
within that section, slightly differing accuracies in any of these
measurement systems may contribute to these unreasonable l1oads in the
uppermost pile sections.

These errors could be reduced by mounting all strain rod dial
gages and butt deflection measurement dial gages at the same level as
close as possible to the ground surface. This would improve the cal-
culations by reducing any errors introduced by transferring data mea-
sured at one level to another level. Although such a location will
increase the difficulty of obtaining the dial gage readings, doing so

will eliminate the need for including theoretical elastic compression
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or extension of the above ground pile portions into the equations.
This will improve both the accuracy of the calculated average load in
the uppermost pile section and calculated deflections along the
embedded portion of the pile.

As previously described, three strain rods are attached to
either side of the pile web and the corresponding dial gages are
mounted back to back on both sides of thé pile web. Like the calcu-
lated loads in the uppermost pile sections, the load at the pile
midpoint is dependent upon measurements supplied from two separate
systems, i.e., the different dial gage groups. This analysis assumes
that these dial gages are attached at the same level on the pi]é but
in actuality may not be. These differences may be contributing to
the erratic loads at the pile midpoint.

Measurements of compression or extension of a pile section by
strain rods located on opposite sides of the pile web will contain
s1ight errors if there is any sweep in the pile after it is driven
(sweep is defined as bending along the weak axis). This error is
caused by the strain rod on the inside of the swept curve being moved
upward and the rod on the outside of the swept curve being moved
downward. Measurements made by strain rods located on the same side
of the web will not be affected in this manner because such a bend in
the pile would cause no relative movement between the rods. Errors
introduced by pile bending can be reduced by installing all strain
rods on one side of the H-pile web. The symmetry of the section must
be maintained by the addition of a second protective channel on the

uninstrumented side of the web.
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Load Distribution Curves

Because no measurements or distribution of residual loads are
available, the load distribution curves presented here represent only
the distribution of the friction loads mobilized during the Tload
test. The load distribution curves have a shape similar to the gen-

eralized load distribution curve shown in Figure 2d.

Unit Skin Friction Curves

The general shape of the load distribution curves suggests that
the skin friction curves should be parabolically shaped. Salient
values of fhe unit skin friction curves are presented below on a
pile-by-pile basis (Table 5). The data have been broken into two
groups of tension and compression tests and further categorized by
long and short test piles. Portions of many curves are masked by the
erratic loads encountered in the 1load distribution curves. Where
this is the case, a note is included to this effect. The data
presented represent the skin friction curve developed at the ultimate
capacity of the pile or from the skin friction curve developed at the
maximum applied test load.

Except for test pile 1-4 (the tip of which was stuck in the
rock), both long and short tension test piles developed the para-
bolically shaped skin friction curves. Average maximum skin friction
values of 0.95 tsf (with standard deviation of 0.33 tsf) developed in
the middle to upper portion of the pile, while averége values of 0.34
tsf (with standard deviation;of 0.18 tsf) developed in the Tlowest

pile section.



TABLE 5

DESCRIPTION OF SKIN FRICTION DATA AVAILABLE FROM PILE LOAD TESTS

Tension Tests
Short Piles

Test 1-2 Erratic loads mask all of the data. No good data
are available. '

Test 2-1 Maximum skin friction developed of 0.5 tsf in the
upper portion of the pile and minimum of 0.1 tsf
in the lowest pile section. Portion of curves be-
tween 15 and 22 ft depth masked by erratic loads.

Test 2-2 Maxi@um of 1 tsf skin friction in middle portion
of pile decreasing to 0.4 tsf in the lowest pile
section. Parabolic shape of skin friction appar-
ent.

Test 2-4 quimum skin friction of 1.6 tsf developed in the
middle portion of pile. Other data partially
masked by erratic loads.

Long Piles

Test 1-1 Maximum mobilized skin friction of 0.8 tsf in up-
per portion of pile and minimum of 0.5 tsf in the
Towest pile section.

Test 1-4 ij stuck in rock causing the pile to act like a
pinned member. Skin friction of less than 0.2
tsf developed along all points of the pile.

Test 1-5 Maximum skin friction developed is 1.0 tsf in the
middle portion of the pile and minimum is 0.5 tsf
in the lowest pile section. Upper portion of the
curve masked by erratic loads but parabolic shape
apparent below 20 ft.

Test 2-3 Maximum skin friction of 0.8 tsf in middle por-
tion of pile and minimum of 0.2 tsf in the lowest
pile section. Parabolic shape of skin friction
curve apparent.

Compression Tests

Short Piles

Test 1-3a Maximum skin friction of 1.8 tsf developed in
upper portion of pile and minimum of 0.8 tsf in
the Towest pile section. Data points between
masked by erratic loads.

Test 1-6 Maximum skin friction greater than 2 tsf in mid-
dle portion of pile and minimum skin friction
of 0.4 tsf developed in the Towest pile section.
Parabolic shape of skin friction curve obvious.

Test 1-9 Major portions of curves masked by erratic
Toads. No data are available.

Test 2-5 Maximum skin friction of 1.0 tsf developed in
upper portion of pile and minimum of 0.6 tsf in
lowest pile section. No parabolic shape appar-
ent. ’

Long Piles

Test 1-7 Maximum skin friction masked by erratic loads.
Minimum skin friction of 0.3 tsf in lowest pile
section. '

Test 1-8 Maximum skin friction of greater than 2 tsf de-
veloped in upper pile section. Relatively con-
stant skin friction of 0.1 to 0.4 tsf developed
at other points along pile. Upper portion of
curves masked by erratic loads.

Test 2-6 Maximum skin friction of greater than 2 tsf de-
veloped in upper portion of pile and minimum of
0.2 tsf at pile tip. Data in middle portion of
curves masked by erratic loads.

Test 2-7 Maximum skin friction of 1.6 tsf developed in
upper portion of pile and minimum of 0.3 tsf
at lowest pile section. Data in middle portion
of curves masked by erratic loads.

0L
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Short compression test piles developed the parabolically shaped
skin friction curves. Average maximum skin friction values of 1.6
tsf (with standard deviation of 0.4 tsf) developed in the upper por-
tion of the piles and minimum skin friction of 0.6 tsf (with standard
deviation of 0.16 tsf) developed in the lowest pile section. Long
compression test piles developed relatively constant skin friction

values of 0.4 to 0.8 tsf over the pile shaft.

Load Transfer Curves

The erratic loads in the load distribution curves‘a1so strongly
affect the load transfer curves as indicated by the wide scatter of
points in some of the load transfer curves. 1In these instances, a
subjective curve was drawn through the points and represents the load
transfer curve. Since a minimum of confidence is placed in these
curves, only a general discussion of the results follows.
| The mobilized skin friction at shallow depths is many times
greater than the shear strength assumed to occur at that depth. Soil
densification and/or increases in lateral earth pressure coefficients
caused by the pile installation are suggested aé two possible causes
of this apparent strength increase. A more significant shortcoming
may be the use of a constant earth pressure coefficient K to deter-
mine the available shear strengths. Kulhawy (20) has shown that the
earth pressure coefficient in overconsolidated sands is a maximum
(greater than two) at the surface and tends to reduce to the at-rest
coefficent with increasing depth. |

In general, the load transfer curves at shallow depths mobilize

more of the available shear strength than curves at deeper depths.
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Maximum mobilized skin friction was developed at deflections of less
than 0.5 inches in many cases, although some curves continued to

mobilize skin friction at deflections of one inch and beyond.



CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Ultimate Capacity Method

When the maximum load applied to the test pile during a load
test is less than the ultimate capacity of the pile (i.e., the pile
does not fail), methods are available which extrapolate the existing
data so that the ultimate capacity of the pile can be estimated.

Three methods (Chin, Van derVeen, and Hansen's methods) were
presented and used to estimate the ultimate capacity of the test
piles. Chin and Van derVeen's methods were the most useful in evalu-
ating the data. When load deflection curves from test piles loaded
to failure were evaluated, both methods overestimated the ultimate
capacity. Although Chin's method tended to overestimate the ultimate
capacity to a greater extent than Van derVeen's method (Chin, 16 to
50% greater; Vén derVeen, 3 to 21% greater), Chin's method is much
easier to use and the. most correct. predi;tion is quite obvious. Van
derVeen's method required quite a bit of engineering judgment to
select the correct value from the generated family of curves. Han-
sen's method proved to be of 1imited usefulness in evaluating these

tests.

73
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Working Capacity Methods

Six methods (1/4 inch tip deflection, 1/4 inch gross deflection,
Davisson's 1imit, DeBeer's method, Butler and Hoy's method, and an
intersection method) were presented and used to determine working
loads for these test piles. A1l of these methods were relatively
successfully, where applicable, for providing values of working capa-
city for the test piles.

The intersection and Butler and Hoy's methods can be affected by
subjectivity on the part of the engineer's evaluation of the data.
The 1/4 inch gross deflection method is too conservative, actually
penalizing 1longer piles. NeBeer's method provides a good way to
determine the "location of the transition between the inital and ter-
minal portion of the load deflection curve. The 1/4 dinch tip deflec-
tion method is the most useful method. Davisson's 1imit can be used
to estimate the tip deflections from the load deflection curve of
compression load tests. A variation of Davisson's 1imit, dubbed the
Conroy/Wolff method, was used to evaluate the results of tension load

tests.

Effects of Loading Procedures and

Pile Batter on Pile Capacity

The initial portion of load deflection curves obtained from load
tests performed using quick loading procedures are steeper than those
obtained from load tests performed using standard loading procedures.
The ultimate capacities of piles tested using quick load procedures

are greater than similar piles tested using standard load procedures.
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There are inconclusive data which suggest that a vertical pile
may be stronger than a similar battered pile when both are driven to

the same tip elevation.

Load Distribution, Unit Skin Friction,

and Load Transfer Curves

Although residual stresses were not directly measured, their
existence is confirmed by the significant tip loads measured in some
tension tests. While not accounted for in these analyses, residual
stresses have no doubt affected these results to some magnitude.
Data presented here represent functions of skin friction mobilized
during the application of the test loads. |

The load distribution curves developed by these test piles indi-
cate parabolically shaped skin friction curves for all tension test
piles and short compression test piles. The unit skin friction
curves of the tension test piles were parabolically shaped with aver-
age maximum skin friction values of 0.95 tsf in the upper portions of
the piles and average minimum values of 0.3 tsf near the pile tips.
The unit skin friction curves of the short compression test piles
were parabolica11y shaped with average maximum skin friction values
of 1.6 tsf 1in the upper portions of the piles and average minimum
values of 0.6 tsf near the pile tips.

Piles driven to refusal on rock and tested in compression gener-
ally developed Tless skin friction than other piles, and the 1load
distribution curves dindicated relatively constant skin friction

values. Maximum mobilized skin friction values of 0.4 to 0.8 tsf
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were measured in long compression test piles. These values were
relatively constant over the entire length of the pile.

The load transfer curves obtained from shallow depths show that
developed shear stresses are larger than the assumed shear strengths.
In general, less of the assumed shear strength was utilized as the
depth was increased. Skin friction was totally mobilized with 0.5

inch or less of deflection.
Recommendations

Maximum Applied Test Load

To maximize the amount of test data, pile load tests should be
carried to ultimate failure of the test pile. If financial or sched-
uling constraints do not allow for this, the load test should be
carried to a load level equal to 300 percent (9) of the maximum

design load or to pile failure, whichever occurs first,

Ultimate and Working Capacity

When the maximum applied load is less than the ultimate capacity
of the test pile, it is recommended that Chin's or Van derVeen's
method be used to predict the ultimate capacity from the incomplete
data. These predictions will need to be reduced by a factor of 3 to
50 percent, depending on the judgment of the engineer, the amount of
data available, and the method used.

Thé working capacity should be based on the 1/4 inch tip deflec-

tion criteria. Allowing 1/4 inch deflection at the pile tip assures



77

that most of the skin friction along the pile shaft and only a frac-
tion of the tip bearing capacity has been mobilized.

If measurements of tip deflection are not available, then Davis-
son's 1imit should be used to determine the working load for compres-
sion tests and Conroy/Wolff's method should be used to determine the
working load for tension tests.

Piles driven to refusal on rock and tested in compression should
not be analyzed by geotechnically-based failure criteria. The work-
ing capacity of these piles should be determined through the use of

structural engineering criteria.

Levels of Instrumentation

The minimum Tlevel of instrumentation should dinclude load and
dial gages to measure the applied loads and deflections at the pile
butt. Additionally, at least one strain rod should be included which
will provide measurements of pile tip deflections. To provide redun-
dancy in case of mechanical failure and as a check on the data, two
. strain rods should be included to measure the tip deflections.

If dial gages are used to measure movements of the pile butt
along with strain rods, they should be mounted at the same Tlevel,

preferably as close to the ground surface as possible.

Recommended Water Table Correction Factor

While the use of a method to correct the pile capacity for the
location of the water tab]eb is recommended, correction factors of

0.52 to 0.70 as presented here seem overly conservative. A method
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presented by Mosher (24) results in water table correction factors of

0.80 to 0.90 for water table depths similar to those reported here.
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L OAD TRANSFER CURVES
TENSION TEST 2-4

% SHEAR STRENGTH (X'S .01)

2
1.75
1.5
/ = 27'
1.25 /_‘E’/
1 d!
75 e
. /7
/b T
5 “
s
0 -
0 .25 S 75 1 1.25 1.5 1.75

MOVEMENT (INCHES)

gel



i
() w

DEFLECTION (INCHES)
&

LOAD DEFLECTION DATA

COMPRESSION TEST 2-5

136

-8~ PILE BUTT
—»— PILE TIP

0 0

100

1.:':«0 200 250 300
LOAD (TONS)

350

400



LOAD IN PILE AT SECTION MIDPOINT
COMPRESSION TEST 2-5

400 8— 50
—— 100
350 —%— 200
—#— 226

300

N
U
o

LOAD (TONS)
g g
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0 10 20 30 40 50 60 70
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LOAD TRANSFER CURVES

COMPRESSION TEST 2-5

Oz

1.75
P
o
‘1.5
%
= 17"
}_
% 1ﬁn //
Ll
o l:’/
|,_. .
£ 75+ —

. 27l

T .5- S als M=
N ><u- o
s P 48

D El—/r——- U38,

/
OR::
0 .25 Rs) 75 1 1.25 1.5 1.75

MOVEMENT (INCHES)
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LOAD DEFLECTION DATA

COMPRESSION TEST 2-6

—8— PILE BUTT
—— PILE TIP

50

100

150 200 250 300
LOAD (TONS)

350 400



LOAD IN PILE AT SECTION MIDPOINT
COMPRESSION TEST 2-6

400 £ ' ' 58— 50
\ _ —— 100
350 —#— 200
\ —&— 300
300 \9/5\ —@— 400
0 250
£ =
8 ' ,
~ 200
A e
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o \\ #\\\v/‘\"
e ) "\\5 M
5 E\ﬂ_\ ¢ [V
0 1 T 1 1 1 T =2
0] 10 20 30 40 50 60 70

DEPTH (FEET)
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1.75

-
O

1.25

% SHEAR STRENGTH (X'S .01)

LOAD TRANSFER CURVES

COMPRESSION TEST 2-6

A

75 1 1.25
MOVEMENT (INCHES)

1.5

1.75

Evl



o
(3

DEFLECTION (INCHES)

N

—
o

——h
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LOAD DEFLECTION DATA
COMPRESSION TEST 2-7

—8— PILE BUTT
—%— PILE TIP

S0,

100

150 200 250
LOAD (TONS)

300 35 400



LOAD IN PILE AT SECTION MIDPOINT
| COMPRESSION TEST 2-7

400 ‘ 8— 50
—¢— 100
350 —#— 200
\ —&— 300
300‘\ | —8— 400
0 250
% \
Q
S 150 =

>

o
[

i
%
l

0 110 20 310 4TO 50 60 70
DEPTH (FEET)
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SKIN FRICTION (TONS/SQ-FT)
»

SKIN FRICTION CURVES
COMPRESSION TEST 2-7

sl
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= \\_
7

10

20 30 40 50
DEPTH (FEET)

60

70

8— 50
—— 100
—v— 200
—— 300
—o— 400
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LOAD TRANSFER CURVES

COMPRESSION TEST 2-7

1.75

1.25

‘1|\15\

% SHEAR STRENGTH (X'S .01)

!.",
.!5 s
it -
mr,

=
&

.75 1 1.25
MOVEMENT (INCHES)

1.5

1.75

Lyl



APPENDIX B

RAW DATA AND COMPUTATION SPREAD SHEETS
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&

i KL ol R H R 8§ [ I X4b Y 0D T AU AR AB Y AC 11 AD H1AE 1D AR
An CONPRESSION TEST 1-1
0AD DISTRIBUTION CURVES
ATE DRIVEN =14 AUG B2 LENGTH OF TELLTALE RODS DEPTHS TO MIDPOINTS OF PILE SECTIONS (FEET) !
ATE TESTED =18 AUG 62 ROD 43 ROD #6 SECTION { SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION & |
32.25 a4 75 (BS-TT1)  (TTL-TT2E  {TT2-TT3)  (FT3-TTA)  (TT4-TTS)  (TTS-TTé) i
387 m A H -11.5 -33.2 RLIN H
FOR PLOT PURPOSES ONLY 3.025 1.3 3.4 44.02
ILE AREA {SQ INCHES) = SATURATED UNIT WEIGHT OF SOIL (PCF) = i3 DEPTHS TO BOTTON OF PILE SECTIONS (FEET) H
JUNGS MODULUS (TSH) = INTERNAL FRICTION ANGLE (DEGREES) = L] (RADIANS)= 4981 SECTION { SECTION 2 SECTION 3 SECTION 4 SECTIDN 5 SECTION 6 H
(IAL LENGTH (FEET) = DEPTH TO WATER TABLE (FEET) = -58 -5.85 -17.0 ~38.6 -49.3 H
FOR PLOT PURPOSES ONLY  6.85 16.95 38.58 49.45
iLE PERIMETER (INCHES) ...iiuiiuvionne ' ESTIMATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) H
5 T0 TELLTALE DIALS (INCHES)..i.ivivers TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 18 ! L3234 632 1.248 1.54 H
i PILE BUTT DEFLECTION (INCHES) ! MEASURED TELLTALE DATA TELLTALE
PLIED ! DOWNSTREAN CORMERS AVERAGE t TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE ND. &
L0AD i MISSOURI SIDE ILLINDIS SIDE PILE BUTT i L1 N0.2 X, 3 NO. 4 K. 5 TP
TNS) 1 DR ODELTA DR DELTA NOVENENT i DR DELTA OR  DELTA 0R  DELTA 0R  DELTA DR DELTA OR  DELTR
M5 2974 [] ] H b ] 261 ] 383 [} 91 ¢ T8 [} .687 ]
15.08 1 2.559 2.952 .02 027 [ LN | 1) 269 008 593 .808 210 .8 769 .819 821 .12
LN | I R H] 2,923 .51 423 i .08 .08 276 .15 484 019 229 838 792 .42 852 .45
6.0 1243 2.867 .07 A3 P13 3 .288 027 619 834 25 99 817 .87 .88 .73
et 2097 2765 .8 29 LN Y SN /] .298 837 AL T1] 211 .8 B 1 98 97
nBa 0 2,882 2,665 309 ] PooWb26 M2 .38 .47 A7 082 287 .09 858" .1e8 .22 .15
e.08 i o2.me. 2.587 .87 4782 LI B M PRIV L1 LI TH] e 113 876 126 RIS 4
85.00 ¢t .44 .85 L8518 HIN 5 I &5 326 065 .672 067 319,128 694 144 957 .15
2.0 | L9 2311 683 T3 DR LN L1 LN T4 49,185 415 J17 167 982 17§
ECR B - U N 1K 2222 .12 .Beg DR LA 1 349088 J Ja17 356 .165 934 184 1.008 1938
se.me i 1,462 1135 2,109 ,B&S 983 I N L I L 358 .89 J15 .3 372 181 952 282 LB 212

6tL



LOAD IN PILE AT SECTION MIDPOINT

SECTION |
]
6.529
13.06
240
43.80
§9.17
83.70
78.85
105.3
118.2
121.2

SECTION 2

[}
9.817
17.18
3.3
.72
S1.54
63.81
73.62
85.89
95.7
185.5

SECTION 3

]

L]
9.907
17.34
2.1
31.15
47.86
6.4
b4 48
71.83
B1.74

SECTION 4

(]
29.64
46.93
81.75
76,57
83.98
93.86
1.3
1.1
118.6
126.4

SECTION 5 SECTION &

]
-2.46
9.844
19.69
24.41
29.53
3199
39.37
41.84
.78
§1.68

L]
2.477
1.431
14.86
17,34
1.4
17.34
14.86
19.61
2.9
wn

SEC 68-

TAU

1
9966
. 2389
.1983
3406
4372
L4801
846
6358
RAYi)
.8287

AVERABE DEVELOPED SHEAR STRESS (TSF

2 SEC 2-3
H T I

]
1939
1434
L3361
23N
L2841
3388
3779
A5
A7
A%9

SEC 3-4
TAU X

]
-.587
=T34
-.080
=928
-.928
=927
=827
=926
=924
=876

SEC 4-5
Tal

1]
6348
J32
8387
1,826
1,475
1.222
t.22
1,369
.48
1.467

1

SEC 5-6
T 1
1]
-.098
0477
0954
1438
L1
.2898
4848
4358
4839
5322

SEC 1-2
1

1]
2986
J387
S131
1.453

1.352:

1.589
1.808
1,965
2.264
2,562

1 OF ESTIMATED SHEAR GTRENGTH

SEC 2-3
1

]
3065
22M
5314
L3746
91
8229
5974
4711
L7456
428

SEC 3-4

1

]
-.626
=781
=937
-.989
-~.988
-.988
-.987
-.987
~.986
BN AN

SEC 4-3

1

2
5888
9878
Jbbb7
8238
L8638
9886
L9818
1.899
1,138
1.178

SEC 5-6
1
]
-.863
8307
.Bo14
0925
1551
. 1865
3119
.26802
313
B L¥i]

051



0R VIEK 1

SINIMUN DEPTH = 1]
WAXINUN DEPTH= £
1ININOM LOAD = ]
AT LOAD = n
(0AD IN TONS

XEPTH IN FEET

OR VIENS 3 TO 8

INTNUN MOVENENT =

AXIMIN MOVEMERT =

ENIMUN T STRESS TO STRENSTH

AXIMUM T STRESS TO STRENGTH
OF STRENSTH

OVENENT IN INCHES

-2 CURVE

FOR VIEW 2

HINIMUM DEPTH =

RAXINUR DEPTH =

KININUM T STRESS TG STRENGTH =
BAXINUM X STRESS TO STRENGTH =
1 OF STRENGTH

DEPTH IN FEET

— .- -

APPLIED
L0AD
(TONS)
o0
15.00
.60
45.60
[N .]
75.00
98.08
195.00
120.08
135.00
15e.00

SECTION |
[}
0238
0559
4195
yull
3798
A533
219
.34
.B254
BAN]

MOYEMENT AT BOTTOM OF PILE SECTION (INCHES)

SECTION 2
[}
L0198
4489
855
2684
3388
4273
9919
6999
1876
L8944

SECTION 3
[}
198
0449
0985
2484
43
. 4083
5699
4738
L7586
.Bat4

SECTION 4

]
L8078
8259
8735
2
I ]
.3783
.5289
L4288
i)
L8104

SECTION 5
]
.48
4219
0853
27
2978
3573
5129
118
4916
7894

SECTION &
]

.pe7a
4189
JA5%5
e
.2982
3583
5069
NN
6826
J79

LSl



DA B LD B F B R L T K L NN E 0 P R RIS T U vl WD XD Y D T RUAA NI AB I AC T AD TIAE LD AF LUAG LN AN L AL NI AL H A AL

DA CONPRESSION TEST 1-2
OAD DISTRIBUTION CURVES

MTE ORIVER =25 UG 82 i LENGTH OF TELLTALE RODS DEPTHS TO MIOPOINTS OF PILE SECTIONS (FEET) !

JATE TESTED =29 AUB 62 H ROD #1 ROD 42 ROD 43 ROD #4 ROD 45 ROD 44 GROUND SECTION | SECTION 2 SECTION 3  SECTION 4 SECTION 5 SECTION & |

: (FEET) 5.5 19 2.5 38 7.5 51 SURFACE 68-TT1)  ATTE-TT2)  (TT2-TT31  (TTI3-TT)  (TTA-TTS)  (TT§-TT&) !

! (INCHES) 114 228 2 456 £y ] 484 ] -3 -18.8 -2.3 ~29.8 -3.3 H

FOR PLOT PURPOSES ONLY ] 3 .75 .25 X715 39.25

’ILE AREA (S0 INCHES) =  21.4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 198 DEPTHS TG BOTTON OF PILE SECTIONS (FEET) |

{OUNGS MODILUS (TSI) = 15800 INTERNAL FRICTION ANSLE (DEGREES) = “ (RADIANS)= 6981 !} SECTION | SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION & i

XIAL LENSTH (FEET) = R DEPTH TQ WATER YABLE (FEET) = -1 H -b -15.5 -8 =345 -i |

FOR PLOT PURPOSES ONLY b 15.9 2 3.5 "

‘ILE PERINETER (INCHES) ........ 56 | . ESTIMATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) !

i§ 70 TELLTALE DIALS (INCHES!... 42 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 6 272 16368 54 1.175 1444 i

H PILE BUTT DEFLECTION (INCHES) i MEASURED TELLTALE DATA  (INCHES) TELLTALE |

PPLIED ! UPSTREAN CORNERS DONNSTREAM CORNERS AVERAGE i TELLTME TELLTALE TELLTALE TELLTALE TELLTALE M. 6 i

LOAD ¢ KISSOURI SIDE ILLINDIS SIDE RISSOURT SIDE ILLINDIS SIDE PILE BUTT ! M. 1 ND.2 M. 3 . 4 M. 5 P |

aows) 4 R DELTA OR  DELTA DR  DELTA DR DELTA POVENENT DR ODELTA 0R  DELTA DR DELTA R DELTA DR DELTA DR DELTA ¢

M L5 L] 2,498 ] 517 ] 2,955 [ ] ] i ] 35 1 .92{ 1] 859 1 431 ] 34 | B

158 1 2513 .9 2.483 .05 2,494 .03 292 13 M7 LY [ RN [ ] J355 .05 927 .08 .87 .01 439 .08 357 M3

.80 1 2484 M8 246 .03 2,466 051 298 .87 435 LY - 1) 2362 M2 .935 .14 .602 .023 457 82 P L B I

S8 1 2298 .2 2,282 .216 2,282 .235 2,138 .27 $2255 HIY+ ¢ BN Y| 31 e 946 028 897 .08 AT 3 g9 .

.M 1 2076 .45 .87 .43t 2,860 (456 2.521 434 A3 LS| L } 1) 378 028 .53 435 A1 82 A9 .05 AN S

5.0 1,889 643 1.884 .64 1.873 .64 2,339 .61 8293 HES | N 7] 385 .035 967 s 924,865 505 . 423 .88 !

{178 L824 1.89 .808 1,685 .832 2,147 .888 .B18 oLz J9 B2 ] 939 .. S .. A4 9T

VL3 1LNS 1,33 1,148 1.303 1.214 1.793 1.182 1.187 LIS YO A 7o A8 A8 97 .9 955 0% 539 .18 A% 115

t.B97 1,635 9085 1,593 071 1,64 1.246 1.788 .68 LY Y/ 3N ] 413,083 97 49 872 113 .53 .14 A7 32

{24, oLl 1918 623 1.875 585 1.931 1.087 1.868 1.89 HI 7 < I 17 19869 97 049 982 123 W66 135 A87 3

128.08 ¢ .2 2.17 S 2.1 .335 2.182 839 2116 2,148 LS < I 11 RLILINN I3 97 .08 .962 123 L366 135 A8 4

2sl



AVERAGE DEVELOPED SHEAR STRESS (TSF)
1 OF ESTINATED SHEAR STRENSTH

JAD AT H i
20080 ' H
IRFACE LOAD IN PILE AT SECTION MIDPOINT ¢ SEC 65-2  SEC 2-3 SEC 3-4 SEC 4-5 SEC 5-6 i SEC 1-2 SEC 2-3 SEC 3-4 SEC 4-5 SEC 5-b
(TONS) SECTION |  SECTION 2 SECTION 3  SECTION 4 SECTION 5  SECTION & ' TAU 1 w1 TaU 1 Tw 1 TAU 1 ! 1 1 X 1 1
. ] [} 1] 1] ] L] H ] ' L] ] ] ! ) ] ] ] [}
4,625 5.632 2.816 14.98 -8.45 14.08 ©.18e7 .0635 =254 581 -.508 L] Y 0999 -.281 4325 -.352
13.71 1.8 5.632 8.3 8.447 11.26 L V) 1985 =445 L3811 -.ho4 HI 1] 299 =491 J -
n.n 25.34 14.88 36,81 14.88 16.69 1)L 254 -.588 .81 -.064 S WL 3995 =361 4325 -84
36.33 3.9 19.71 4.87 9.7 16.89 L5228 3176 -.835 6351 0835 tOLSY 4994 =782 5486 .44
5.2 2.4 w9y §3.5 25.34 19.71 P53l 2541 -.508 16351 Jdm P99 L3995 -.961 5486 .p8ee
4.5 56.32 16.89 64.47 28.16 19.71 LY YU .8892 -1.52 .an 1985 2082 1.398 -1.68 1.981 4319
68.94 87.58 -11.3 132.3 33.79 1.1 POAse 1.778 Ryl 2233 J176 Looam 2.7% -3.58 1.892 2199
81.58 B1.66 =394 180.2 397 22.53 LY [ 1} 2713 -4.95 3.386 1985 b3 4.295 =5.47 2.865 1319
92,63 .11 -56.3 He.4 3379 22.83 HIN V4] 3.383 -5.97 3.938 254 2,065 5.193 -6.59 3.352 759
HY A1 3.303 -5 3.938 N1 ooa3e 5.193 -6.59 3.352 3078

.29 .11 -98.3 208.4 3379 14.08

€Sl



FOR VIEW 1

NINIMUM DEPTH = ]
MATINUN DEPTHs 75
HININUM LOAD = ]
MARIMUN LOAD = 1
LOAD IN TONS

JEPTH IN FEET

“OR VIENS 3 TD 8

1INIMUN MOVEMENT =

AXINUN MOVEMENT =

{INIRUN 1 STRESS TD STRENGTH =
AXIMM 1 STRESS TO STRENSTH =
. OF STRENGTH

IGVEMENT IN INCHES

-z CURVE

FOR VIEW 2

HININDM DEPTH =

BAXINUM DEPTH =

MINIKUM 1 STRESS TO STRENGTH =
MAXINUM X STRESS TO STRENGTH =
1 OF STRENGTH

DEPTH IN FEET

APFPLIED
L0AD
(TONS)
.08
13.08
30.08
5.0
0.8
75.80
.8
1#5.0
1.0
124.08
128.8

SECTION 1
]
0448
a1
L2183
A2
6187
7957
1160
1614
1.863
2113

NMOVEWENT AT BOTTOH OF PILE SECTION (INCHES)

SECTION 2
1
0128
832t
2063
AT
3957
757
113
1.585
1.831
2.881

SECTION 3
]
N jbt]
N30
213
4184
5847
7697
.14
1.599
1.851
.14

SECTION 4

]
8068
01
.1683
3934
5657
J39
1.493
1,535
Lm
2621

SECTION 5
]
8098
18t
1833
3664
3567
J97
1.88¢
1.524
1.765
2815

SECTION &
)
08
A4
BUHM
Jged
5497
J21
1474
1.516
1.757
2.8

7Sl



VA B L DR EN P B RN TN T K L N N N0 P R RIS T B VLN X YL DN AT ABIIAC I AD IV AE ARSI A I A L AL M AT I AR LI AL
AN COMPRESSION TEST 1-3a
LOAD DISTRIBUTION CURVES
DATE DRIVEN =26 AU 82 : LENGTH OF TELLTALE RODS DEPTHS TO MIOPOINTS OF PILE SECTIONS (FEET) H
ATE TESTED =2 SEPT 82 ' ROD #1 ROD 42" ROD 43 ROD #4 ROD 45 ROD 46 GROUND GECTION 1  SECTION 2. SECTION 3 SECTION 4  SECTION 5  SECTION 6 H
' (FEET) 9.8 19.3 28.8 38.4 4.9 7.4 SURFACE (65-TT1)  (TTL-TT2)  (T12-T13)  (IT3-TT)  (TT4-TTS)  (TTS-T78) H
' (INCHES) t17.6 pAINY HS.8 488 . 5748 468.8 ] -2.98 -7 -0.2 -29.8 -39.3 -48.8 H
FOR PLOT PURPOSES ONLY ] 2,983 n.n 2.2 2.77 .32 48,682
>ILE AREA (SQ INCHES) =  21.4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 13 DEPTHS 7O BOTTOM OF PILE SECTIONS (FEET) '
{0UNSS MODULUS (TSD) = 15eM0 INTERNAL FRICTION ANGLE (DEGREES) = 48 (RADIANS)= L4981 ¢ SECTION |  SECTION 2 SECTION 3 SECTION 4  SECTIOR 5 SECTION & H
AIAL LENGTH (FEET) = DEPTH TO BATER TABLE (FEET) = 1 -3.97 ~15.§ ~25.4 =346 LN -53.6 H
FOR PLOT PURPOSES ONLY  5.967 15.47 2.9 357 .07 93.57
56 . { ESTINATED SHEAR STRENGTH AT BOTTOM DF SECTIONS (TSF) H
4 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 2.7 ! L3254 6219 8914 1164 1.433 1702 :
' PILE BUTT DEFLECTION (INCHES) ! MEASURED TELLTALE DATR  (INCHES) TELLTALE !
PRLIED ! UPSTREAM CORNERS DOWNSTREAN CORNERS AVERAGE i TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE N. & H
LOAD + NISSOURT SIDE ILLINDIS SIDE  ~ WISSOURT SIBE ILLINGIS SIOE PILE BUTT H . 1 ND.2 . 3 %0, 4 M. § {TiP) H
{ToNS) | DR DELTA OR  DELTA OR DELTA OR  DELTA MOVENENT ¢ DR DELTA DR DELTA DR DELTA DR DELTA DR DELTA R DELTA
I Y 1) ] iy U [} 182 ] J295 ] ] LY ] 1.657 ] 1.346 ] 1.0 ] 1.152 ] 1.33% [ B
5.0 1 2% 22 M3 J63 .19 352 .57 A28 VLS m 1644 013 1,332 .04 997 .12 1136 016 L3 a2
329 .08 24839 168 M6 39 .95 485 toLs3 M9 1,631 028 1314 .032 578 .31 [ERTL I 1] 1.288 .p8
6000 0 382 LN 294 .87 BYAL N 7] A8 189 4998 VLSS a2 {618 039 1296 .85 956 093 1.488 .064 1259 477
LUK TR Y & VAN 1Y) 358 151 293 .1 528 228 164 LI 3 1.686 .851 1.278 .868 930 A5 1061 .09 1227 ap9 ¢
125,08 1 485 24 428 g7 .8 578 .283 2298 LS .M 1.591 .066 1.237 089 9199 1035 a1 1.2 4% i
5. i 5k .29 S35 328 AT 289 .85 355 3183 LA W 1.575 .082 1,235 .11 883 .12 1.7 145 LA7L 18
175.80 & .88 417 612 495 4358 .78 485 4163 PoLAgd 058 1.559 .098 1215 131 .86t 148 976 T8 1438 .2
nenw ;o .782 .51 I A 629 47 875 .58 588 VLTS 887 1545 112 1,185 151 837 172 948 204 L .3t
2548 0 .B9R .57 B11 684 - W73 554 955 .66 6013 VoL AT 1.531 .12 1175 .1t 811 198 S22 .3 e .25
36.00 0 1L.249 978 1.145 938 1.866 .884 1.33 £.035 9588 VLS 83 1.515 .142 115 .19 JJ88 22U 867 .265 .03 3
mwae b LT LAy 1.591 1.384 1313 1,33 1.78 1.485 140 tOLASL 81 1.581 .156 1.138 .208 763 24 86 292 1007 39
308.08 1 2,149 1.878 2.043 1.836 1,956 174 2.245 1.95 1.860 OLATE LI 1.478 .179 tA .23 32 .aan 823 329 65 311
2540 1 2,777 2.586 2,869 2.462 2,584 2.402 2.891 2.5% 2.492 oL an 1.454 205 1,091 .265 T 0.308 .783 389 82 4
.88 1 2,539 2.268 2.481 2.274 .42 223 2.643 2.348 228 I P2V B V2] 1634 .23 1.266 .08 991 .M8 1423 029 1L2% .

GGl



0AD AT
SROUND
MRFACE
(TONS)
"
5.0
4.0
k5.0
10
125.00
158.00
175.8
0.0
225.10
23.00
75,0
n.n
325.00
-

LOAD IN PILE AT SECTION MIDPOINT

SECTION |
U
2.7
53.06
728
8.
9.2
14,3
147.6
171.9
187.2
211.5
231.3
282.5
338.2
107.6

SECTION 2
]
8.447
19.71
B9
58.68
nB.2A
98.55
2.6
126.7
146.4
166.1
183.9
5.6
228.1
-2.82

SECTION 3
]
2,816
16.89
.97
.87
6476
81,68
92.92
109.8
126.7
135.2
1464
1605
1.6
180.5

SECTION 4
]
-5.97
-2.19
8,359
19.51
21.88
4188
.37
58.52
75.23
W
185.9
1142
122.6
-173.

SECTION 5
1]

11.26
15.71
30.97
45.05

- N

535
78.84
.l
.11
1154
129.5
146.4
188.9
n.97

SECTION &
]

16.89
28.16
36.61
58,68

53.5
56.32
.39
76.83
81,68
98.55
104.2
118.3
132.3
0.9

AVERAGE DEVELOPED SHEAR STRESS (TSF)

SEC 6§-2  SEC 2-3
THU X TAU I
[] 8
331 JA218
.6057 8635
8248 8635
9861 8635
1,836 L1985
1.829 L3811
.20 g
1,485 3811
.51 Rl
L6717 L4987
1.839 8257
1.889 1.816
1.938 1.287
0563 -3.68

SEC 3-4
TaU 1
L]
1882
AL
74
6364
8219
8944
1.422
1151
1.155
9869
909
1.438
1.166
1.478

SEC 4-5
L]

]
-.378
-.505
-.587
=573
=312
=263
=708
-0
=334
=465
-3
=22
-1
-4.57

1

SEC §-6
TaU 1
]
=127
=19
=12
=127
- 054
=064
1985
ST
1905
3811
5716
L8351
8257
mn

SEC 1-2
1

1]
.am
1.861
2582
3.0
3.182
3161
3.832
4.5
4.828
5.153
5.451
5.3
5.955
AT

1 OF ESTIMATED SHEAR STRENGTH

SEC 2-3
1

]
. [N
1821
1021
1021
3064
6128
J189
6128
JH9
1123
1.328
1.634
1.940
-5.92

SEC 3-4
1

1
2112
A9
5693
Ji8
9289
1.903
| L))
1.291
1.29%
1.7
1.0
1164
1.38
8.389

SEC 4-5

1

L]
=325
=434
- 436
=493
-0
=226
-.687
-.609
-.287
=399
=45
-6
-89
-3.93

SEC 5-6
3
L]
-.269
=133
-.089
-.889
-4
-84
30
2216
330
2659
.3989
32
5762
m»

951



EOR VIEW 1

MINIMUM DEPTH = ]
ARXIMME DEPTH= b
SININUN LOAD = ]
YAXIAUM LOAD = e
04D IN TONS

JEPTH IN FEET

“O0R VIEWS 3 TO B

IINIMUN MOVEMENT =

AXINUN NOVEMENT =

{INIMUN 1 STRESS 10 STRENGTH
AXIMM 1 STRESS T0 STRENGTH
. OF STRENGTH

\OVEMENT [N INCHES

-z CURVE

FOR VIEN 2

HININUM DEPTH =

HAXINUN DEPTH =

NINIMUM 1 STRESS TO STRENGTH =
MAXINUM % STRESS TO STRENGTH =
1 OF STRENETH

DEPTH IN FEET

—- -

APPLIED
LOAD
{TONS)
o
K.0
Se.M
n.n
180,80
125.8
150.08
175.08

SECTION 1
'
4182
389
734
4319
198
2785
3597
435
9292
8779
1.319
.75
.31
2,25

MOVEMENT AT BOTTOM OF PILE SECTION (INCHES)

SECTION 2
]
8152
8239
814
JA139
1848
2358
3197
.3985
172
8189
1.254
1.683
2.291
2,251

SECTION 3 SECTION 4

L]
42
8179
504
8969
418
2865
2867
.3595
322
T
1.202
1,626
229

2.2

]
162
089
M
L0899
1318
JA%5
2697
3388
.4852
368
1164
1,585
2.185
2.262

SECTION &
]
M22
19
A364
8739
1138
1725
A7
3865
3732
8959
.18
1.533
2,125
2,251

SECTION &
]
0862
AU
234
8559
L8948
1528
2187
2195
L3442
6609
1.081
1491
2.478
2.4

JA



A oce Lo oL @ Do foa B e Lae G i REo L Bai N B U P aE B R i S a8 0ab Wi v i N R dd Y ad i ARG RE iR T RD SDRE Tioab i BB TEAH BT AL G A DT AK 1AL
AN TENSION TEST PILE 1-4
0AD DISTRIBUTION CURVES

ATE DRIVEN =18 SEPT 82 H LENETH QF TELLTALE RODS DEPTHS TO MIDPOINTS OF PILE SECTIONS (FEET) H
‘ATE TESTED =14 SEPT 82 H ROD £1 ROD 42 ROD #3 /0D #4 ROD #5 ROD #6 BROUND SECTION | SECTION 2 SECTION 3 SECTION 4  SECTION §  SECTION & i
i (FEET) 11.83 3.3 35.13 46,93 36.83 .83 SURFACE (65-TF1)  (TTI-TT2)  ({TT2-TI3) (TI3-TTH) (TT4-TTH)  (T15-TT6) H
i (INCHES) 137.2 260.9 21,8 563.16 6.9 87,6 ] -2.85 -11.3 -23.1 -34.9 -46.8 -58.8 ‘
FOR PLOT PURPOSES ONLY ] 2.63 11.25 3.1 .9 46.75 58,6
ILE AREA {SQ INCHES) =  2i.4 SATURATED UNIT MEISHT OF SOIL (PCF) = 138 DEPTHS TO BOTTOM OF PILE SECTIONS (FEET) H
JUNBS MODULUS (TSH) = 15840 INTERNAL FRICTION ANGLE {DEBREES) = “ (RADIANS)=  .6981 | SECTION § SECTION 2 ' SECTION 3  SECTION 4  SECTION 5 SECTION & :
(IAL LENGTH (FEET) = -1 DEPTH 70 WATER TABLE (FEET) = 700 -5.3 ~17.2 -29 -40.8 -52.7 -64.5 ¢
FOR PLOT PURPOSES ONLY i3 17.2 29 .8 §2.7 64.5
{LE PERINETER {INCHES) «evvvrn.ns . - $6 H ESTINATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) '
3 T TELLTALE DIMLS (INCHES)... cenean 13,56 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 11,25 ! 2091 L8711 1.006 1.348 1.678 2.3 H
i PILE BUTT DEFLECTION (INCHES) ‘ MEASURED TELLTALE BATA  (INCHES) TELLTALE H
e UPSTREAN CORNERS DONNSTREAM CORNERS AVERAGE t TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE M. & i
LOAD i NISSOURT SIDE ILLINOIS SIDE MISSOURI SIDE ILLINOIS SIDE PILE BUTT H M. 1 ND.2 . 3 NO. 4 W0. 5 (TiPy !
TONS) ¢ DR ODELTA DR DELTA OR  DELTA DR DELTA MOVENENT i DR DELTA R DELTA R DELTA DR DELTA OR  DELTA DR DELTA ¢
d0 0 2 L] 2,989 ] 3.5 ] 2.932 [} ] [ ) ] .81 ] A2 1] A7 1 349 1 4 | I
15.8 ! 2,932 .8 2,943 .26 2,983 .02 2,921 .80 M8 EES LA I | ] BULAN | A3 01 48 .01 W3 . A5 @3
N i 22 . 2925 M4 2.954¢ .15t 2919 .M3 032 LI LI 113 19 .m0 41828 A9 a3 377 .28 JA73 032
5.0 1 2.9 05 .89 W 2925 .88 2905 427 4533 LSS me s 128 027 452 .32 508 .88 394 .49 192 851
M o281 LML 2,864 (103 2,888 .17 2,883 .04 825 HE {3 I V1] A4 03 BN 1L 528 058 A9 W 22 .4
io2.659 .82 2843 126 2864 141 2.865 .67 A4 LIS 1.7 BN 1 148 847 8 . 43 am A35 88 248
tO2.835 .15 2.814 155 2832 a3 2.842 .09 138 HE YL 1)) A58 057 95 075 959 .089 AST . 108 202 421
io2.822 .18 2,603 166 2,015 .19 2.836 .09 1425 LR Y BN | 168 (BB 285 .885 576 .18 A7T 8 29 .19
HE AL RN L] .77 .19 2.78 .25 2.807 125 AT to.182 M5 J75 .00 207 .97 .88 118 495 .14 131 S ¥ A
T8 188 278 .2 2735 .17 2.768 164 J28b HENN T AN 173 MU 232 112 428 .138 518 169 g3 .19
P61 289 2,665 .M 2655 .35 2m 2 2858 HEN LI ) 197 .89 2§ 125 624 154 536 187 IR ST ) R

8G1



LOAD AT
GROUND
SURFACE
(TONS)
0
15.00

AVERABE DEVELOPED SHEAR STRESS (TSF)

LOAD IN PILE AT SECTION MIDPOINT
SECTION t  SECTION 2 SECTION 3  SECTION 4 SECTION S  SECTION &

SEC 65-2  SEC 2-3 SEC 3-4 SEC 4-5
TAY 2 Tw 1 ™1 Ty

!

1 L] ] ] ] ] H ] 1] 6 [}
12.93 449 6.801 2.2 2.248 4.534 L | 1} -2 647 -.082
.92 1 8,801 4.534 1.2 9.068 LR VA1 8805 0412 -A2
38.88 2.3 1133 13.68 15.74 13.60 LR V)1 1609 =04 -39
51.83 Kq.n 22.87 20.40 26.97 2.48 i .5862 1188 8412 =119
84,87 3.2 29.47 2.4 29.22 2.4 oo 1581 m»n i L]
82.65 .9 40.81 L7 2.1 9.4 HIN 14 0781 1687 -.198
6. 44 S6.28 45.34 47.81 49.45 47.51 LN Vi1 1964 -4 -3
88.33 65.19 S2.14 47.81 62.94 S4.41 P 2360 0823 =2
186.3 76.43 58.94 58.94 69.48 61.21 P 3162 mn =19
114.2 87.67 63,74 63.7¢ .18 85.74 LI (1) 3968 MmN =48

1

SEC 5-6
TAU 1
]
=04
8393
0386
L1188
-0
239
033
A543
1533
1526

SEC 1-2
1

[}
6922
1.236
1.632
2.028
2,40
2.968
3.216
3.612
3.859
(81}

1 OF ESTIMATED SHEAR STRENGTH

SEC 2-3
1

]
-.062
JA19%
2397
1766
2235
1119
2926
3516
A2
5988

SEC 3-4
1

]
1637
L8489
R [}
409
mn
L1637
-84
8819
m»N
m»n

SEC 4-5
1
]
.86l
-9
-89
-.089
033
-8
-4
=207
= 143
=1

SEC 5-§
1

1
-.825
8234
020
8788
-8
1427
8199
8928
0914
4910

651



APPLIED

OR VIEW § FOR VIEW 2 LoAD NOVENENT AT BOTTOM OF PILE SECTION (INCHES)

INIMUN DEPTH = [} RININUN DEPTH = [} (TONS) SECTION f SECTION 2 SECTION 3  SECTION & SECTION 5 SECTION &

AXINUN DEPTH= IH] HAXINUM DEPTH = 1] N ] (] [} [} ] L] [}

ININUN LOAD = (] HININUM T STRESS T0 STRENGTH = [} 15.08 N9 N8 N 1] 0058 B8 .28

AXIROM LOAD = 150 MAXINUN T STRESS TO STRENSTH = 1 n.n 00 51 M2 L0181 4851 .0811

0AD IN TONS 1 OF STRENGTH - (LN} 348 0278 0228 0168 0898 0838

PTH IN FEET DEPTH IN FEET 68.08 0588 0456 L8356 0266 146 0856
) 5.0 788 5% N LYY 8336 0206 8076

0.0 0989 4789 L0589 0449 0259 0129

JRVIENS 3 TD 8 105.88 1082 8812 8612 N 11X L8182 -.003

ININUM MOVEMENT = ] 120.% 1337 047 1817 0687 8327 . 0887

AIMUN ROVEMENT = 3 135.08 L1687 A3 .1e87 .0827 8517 L0247

NIMJN 1 STRESS TO STRENGTH = ' 158.84 2340 1958 L1668 A3 A 8758

AINUM T STRESS TO STRENGTH = 1

OF STRENGTH

IVEMENT IN INCHES

-z CURVE '

091



A iy DB R B D DN T K L NN N 0 P @ RIS T U VI WD XN YR LA I ABILAC LI AD M AE YD AF LI AB I AH I AD

A% COMPRESSION TEST t-5
0RD DISTRIBUTION CURVES

ATE DRIVEN =18 SEPT B2 H LENGTH OF TELLTALE RODS DEPTHS TO WIDPDINTS OF PILE SECTIONS (FEET) H
ATE TESTED =18 SEPT 82 i ROD ! ROD 82 ROD 43 ROD 84 ROD #5 ROD 6 GROUND SECTION | SECTION 2 SECTION 3  SECTION 4 SECTION 5  SECTION & H
: (FEET) 12,2 2.1 3.9 M7 §5.6 b6.4 SURFACE (88-1T1)  (TTI-TT2)  (T12-TI3)  (TI3-TTH)  (TT4-TT5)  (T15-TT8) H
: (INCHES) 146.4 .2 486.8 5364 687.2 9.8 ] ~2.85 -11.2 -2 -32.8 -43.7 =545 i
FOR PLOT PURPOSES ONLY t 2.85 1115 2 32.8 43.65 #.5
ILE AREA (SQ INCHES) =  21.4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 13 DEPTHS TO BOTTOM OF PILE SECTIONS (FEET)
JUNES MODWLUS (TSH) = . 15088 INTERNAL ‘FRICTION ANBLE (DEGREES) = L] (RADIANS)= (6981 ! SECTION 1  SECTION 2 SECTION 3  SECTION 4 SECTION 5  SECTION &
(1AL LENGTH (FEET) = be.4 DEPTH T0 WATER TABLE (FEET) = -1 1 5.7 ~16.6 =214 -38.2 -49.1 -5%.9
‘ FOR PLOT PURPOSES ONLY S.7 16.4 2.4 38.2 49.1 9.9
iLE PERIMETER (INCHES) evvvvvivavivninss 56 H ESTINATED SHEAR STRENSTH AT BOTTOM OF SECTIONS (TSF)
3 10 TELLTALE DIALS (INCHES).....vuennee 1] TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 5 318 63 9604 1.267 1.576 1.882
H PILE BUTT DEFLECTION (INCHES) H MEASURED TELLTALE DATA  (INCHES) TELLTALE
PLIED ! UPSTREAM CORNERS DOMNSTREAM CORNERS AVERAGE i TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE M. 6
LOAD i MISSOURI SIDE ILLINOIS SIDE MISSQURI SIDE ILLINOIS SIdE PILE BUTT ! M. 1 N0.2 NO. 3 N, 4 M. 5 (TIP)
-TONS)  © "DR ODELTA DR DELTA DR DELTA OR  DELTA MOVENENT ¢ DR DELTA DR DELTA DR DELTA DR DELTA OR  DELTA DR DELTA
02,983 ] 2.862 ) 2.655 ] 2.918 ] [ ] LIS 4 17 ] 085 ' 4 ] 273 1] 491 ]
i 1 o2.983 ] 2.868 086 2.657 .02 2,923 .45 N33 oA 118 .80l A687 .82 4 ] 215 .2 A9 .02
e o298 .01 2,863 .00 2,452 .3 2,921 M3 M2 LI Jd20 .80 A9 .0 R 1] 219 .08 A58 W7
1500 1 2977 e 2.859 .083 2.647 .008 2,915 .3 A LH {188 BYLIN | ) 095 .0 42 J285 812 I LI [
M 2,98 M5 2,853 .9 2.64 015 2.9 412 28 LI Jd27 .M N Ih] 425 .15 .292 M9 S12 .02
!2.958 .025 .84 .m8 2,433 022 2.8% .022 N ] HEN 1) A3 .3 TN JU A3 a2t 299 .02 S92 .09
io2.951 .32 2.836 .02 2,626 829 2.887 .83 0285 LIS 1% S 1} J3m J8 AN A3 8 307 4 528 037
P29 .M 2822 M 2816 039 2,875 43 M5 LS - I 3V A3 14028 4308 AL 1)) 535 .0
P2.932 .. 2,604 458 2,603 052 2.86 058 U548 HIY 1 I BLIEN /4] 19 .03 A5 M 320 .m0 LU -3
Po2921 882 2,788 04 2591 .04 2.847 . 8678 EIY T I 1 L4302 A28 .. JA56 M6 29 .05 552 .08t
Pans .m 275 .87 2582 .3 2,837 .81 078 LIS [ B } 1} 46 029 A28 .83 Al 051 335 .82 FENLN ]
o293 .8 2761 .4 2.55 .09 2028 .09 N H o e A5 .83 33 .8 468 058 S8 .. 368 077
tO2.893 .89 2748 114 2551 .1 202 858 BUIE] Poan . 453 .03 138 853 AT4 064 351 .078 577 .88
i2.682 .10t 2735 27 2,538 .17 2.81 .18 1133 PN JAST M J40 059 481 .71 359 .86 986 .09
P86 L1 .11 44 2.519 .13 2.797 A A9 LIS ¥ [ T V4] Jd6 M3 L4964 408 .078 385 092 S a8
P28 L 2,694 168 .49 159 27 142 1523 i 178 025 ILUN 1) 83 .68 A9 084 372099 602 .11
PoAasl 172 2,653 .89 2455 .2 2 an 1898 Podan 168 .51 A5 IR 379 .10 689 (118
H RO 261 252 L4 24 2,702 .26 L2298 .81 a2 JA7L 058 163 078 305095 L3685 .12 B4 123
I Y KA 2.5 .02 2,358 289 2.455 .263 20 to.es .8 75 .85 168 083 512,102 391 .18 S20 .13
R - 2,514 348 2.3 .33 2,623 295 314 LIS LN I 173 JA79 .02 BYLIN i S17 107 397 .0 825 134
L N Y N ¥ 2.484 .378 2,293 .32 2.592 .32 M5 LR LI 144 182 (065 78 093 S22 112 A8 .13 63 13
tO263 383 2,432 .83 225 405 2.555 .33 L3878 Po.es .05 .86 069 184 099 S29 .19 AN 13 637 148
Po2.598 .385 2391 41t .21 M5 2,522 3% 243 LR U BN 1) JA89 .72 .89 1M FEAS IR VE] A5 142 443 152
L 3 RNV 3 2,339 .83 2,162 493 2.4 438 4693 EIY 3 J RN 1.4 93 A8 1 IELI S A1) 420 148 649,158
¢ 2294 548 2125 .83 242 4% 587 oan 497 .8 .2 115 547437 427 O 654 183
2499 484 2.2 .602 2.089 .5h6 2,419 499 3378 HE LN .2 .08 20119 352 .42 A2 5 859 168
i2.455 .528 2.22° 642 2047 .08 2,383 .53 5183 LY L 173 203 .88 20 A% 959 49 A3 16 85 04
Py W 215 .78 1.981 674 2,329 .58¢ 6348 HES L 4 N 1} 2009 209 .13 87 1 RLLENY 875 .184
t2.315 .08 2.095 .787 1.927 .7128 2.285 .633 684 i 2.8 213 .09 225 4 576 166 456 183 682 191
P32 687 2.8 .8%2 1.882 .773 2254 .b84 J31S Poano.ue 207 . 23118 985 175 465 192 689 .198
P28 1,965 .897 1.822 .833 .20 .18 .768% Poan .mw 22 .18 237 182 5918 A7 AN 694,283

9L



0AD AT
ROUND
URFACE
(T0NS}
n
5.0
.
15.00
w6
5.4
EX ]
35.00
..
5.0
5.0
5.4
s.n
£5.00
.
5.0
[N ]
.0
nn
5.0
no
5.0
n.am
15.09
N T]
25.08
nn
5.0
we
5.0
58,00

LOAD IN PILE AT SECTION MIOPOINT

SECTION 1
]
-1.0
2673
6,380
5.351
9.435
12.12
16.40
15.39
19.08
18.07
21,75
5.4
29,12
2.1
3100
w7
4
30.16
IR}
".83
.52
43.51
4.19
50.88
4.8
18.85
61.93
80.92
59.91
56,90

SECTION 2
L]
8
2.454
4.9
9.817
1.7
17.18
19.43
.54
7.0
3.9
36.81
9.2
LAY
45.08
93.99
§1.35
63.61
8.72
73.62
78,53
83.44
88.35
93.2
98.17
15.1
1e8.8
12,9
120.3
121.6
132.5

SECTION 3
L]
241
4.954
1.431
12.38
14,86
17.34
2.9
21.25
H.72.
34,48
37.15
42.11
Al
2.
2.0
$4.97
59.4
61.92
66.68
89,35
i
19.26
84.21
86.69
89.17
96.68
.8
109.0
13.9
1214

SECTION 4
]
-4.95
-2.48
Te-14
Je-14
4.954
1.431
9.987
14.86
19.81
19.81 .
24.77
21.25
29.72
34,68
39.63
39.63
42.11
47.86
44,58
7.8
49.54
s2.91 -
s2.01
S4.49
56,97
AN
b4.40
o440
71.83
69.35

SECTION §
s
4,908
2454
4,988
9.817
12.27
17.18
19.63
19.63
2.5
2780
K45
.36
36.81
.36
36.81
.27
w2
39.27
"2
[TRY;
AL72
TN/)
.72
wn
M7
"N
1.2
.
(T3
72

SECTION 6

]
]
24
241
4954

BB AN
7431

1.431
12.38
12.38
14.86
17.34
19.81
2.0
2.25
29.72
29.72
21.25
29,12
A1
.29
un
.77
un
2.9
22.29
19.81
19.81
19.81
14.86
14.86

AVERAGE DEVELOPED SHEAR STRESS (TSF)

SEC 65-2
Ty 1t

]
0961
1458
1939
1957
244
2464
2953
2971
3460
3478
L3495
3985
4802
A0
L4038
.3584
A3
491
4188
426
A3
A5l
M9
419
A214
4232
4209
3793
334
3359

SEC 2-3
W 1
]
-4
-9
-5
-850
-85
-
53
-.053
-.054
-.855
-.007
-0%
-.857
=158
8398
L
1862
1342
1333
613
1604
795
1786
2266
28
L2248
758
2226
2m
Pzl

SEC 3-4
W 1

]
BU)
J474
1474
2457
198
1966
2457
L2457
1966
2949
2457
2949
340
340
JU57
344
il ]
2949
23
23
914
3406
6389
6389
6389
1372
7863
8846
8354
1.432

SEC 4-5
Tal
L]
-.193
-497
-.097
- 19
- 145
=193
~.192
-9
=093
- 142
-2
-1
- 148
0863
356
072
JH78
1539
8565
8578

54

2433
A%
2522
.38
358t
A%64
M7
5946
5457

b

SEC -6
w1

(]
0969
~de-4
WL
0940
L0958
1925
248
1432
L2481
2397
2392
2812
. 2848
405
J400
.1885
2859
. 1885
3348
A3
3348
L3348
3348
3837
. 3837
4328
.3842
4326
5305
L5305

SEC 1-2
1

[}
389
4685
6239
6295
7869
1926
9508
9556
1113
.19
1124

1,282

1.287
1,293
1.299
1153
L3
1316
1.321
1.327
1,333
1.338
1.34
1.350
1.355
1.361
1.367
L
1.075
1088

1 OF ESTIMATED SHEAR STRENSTH

SEC 2-3
1

9
=075
-.475
-7
-7
-.070
-.085
-.0ee
-.482
-.882
604
-1
-.18
-.087
-89
597
A3
U317
L2057
2038
2m
2758
L2148
273
3465
199
3438
2676
3483
A1t
3369

SEC 3-4
X

]
.153§
1833
1535
L2559
2847
7
2559
2559
2047
3N
2599
.3en
. 3582
.3382
L2559
.3582
3882
Jm
4585
b5
S
9629
6652
6632
6652
7676
.188
Jq211
8699
1.078

SEC 4-5
1

]
=154
-7
-7
=133
=114
=182
-.182
-
-0
=12
-7
=111
=411
0052
0439
0057
.8
215
L)
B8
JA219
. 1685
1685
1991
23
2764
3919
3536
A6
4388

SEC 5-6
1
]
#6135
-3e-4
0385
2609
0687
1222
.1529
.8908
1524
.152t
.1518
V1823
.1828
.89t
.8889
JA1%
.1814
1196
L2125
218
L5
L2125
22125
S35
L2435
2745
L2438
(2145
3366
3366

291



“OR VIEW |

(ININUM DEPTH = '
‘XN DEPTH= It
(INIMUM LOAD = [ ]
AKINUN LOAD = il
.0RD IN TONS

EPTH IN FEET

OR VIENS 3 10 8
INIMUN MOVEMENT =
- AXINUN MOVENENT =
INIMM X STRESS 70 STRENSTH =
AXIMM 1 STRESS 70 STRENSTH =
OF STRENSTH
JVENENT IN INCHES
-2 CURVE

FOR VIEW 2

HINIMM DEPTH =

RAXINUY DEPTH =

MININUN X STRESS 70 STRENGTH =
MAXINU X STRESS TO STRENGTH =
1 OF STRENGTH

DEPTH IN FEET

APPLIED

135.08
.o
145.00
156.00

SECTION |

]
B
-
8802
L0t
AL
020
029
24
0535
0625
0731
0824
8923
A
1264
647
2028
24
42835
S13
3544
3
A33
4589
4987
5383
5989
6392
.6858
7383

HOVEMENT AT BOTTOM OF PILE SECTION (INCHES)

SECTION 2
'
002
-m
-
ot
8891
013
2
.05
8425
8495
8581
Bb4
NI
897t
Rt
R
1768
21
2535
L2811
3
3540
39
4289
4567
4943
549
5902
6338
6843

SECTION 3 SECTION &

]
a3
-0
-85
-
A3t
T
0
021
305
L0355
3
8494
8583
8661
0854
1167
1528
1944
2265
L2831
29
3228
sl
3939
4207
4553
829
9462
5818
.6353

]
M3
-3

2
N )Y
3
60
54
0225
425
433
8384
33
.8521
6%
Bt
1358
1754
20685
234
27
.
Ll
aNne
Jdm
4313
769
.
.5588
603

SECTION 5
[}
3

-0
-
Se-§
74
M2
188
21
N vl
0283
0381
454
8847
1188
159
J915
L2181
251
2840
323
3549
3887
A143
A0t
5432
5418
503

€91



R B C B B PR B RN D D R L R R B 0 P @il R S T U VD W DdE v dE L AR AB T AC F1AD D RE TDAF 11 AB i1 MM i1 AL
AN COMPRESSION TEST 1-6
LOAD DISTRIBUTION CURVES

OATE DRIVEN =7 OCT 82 i LENGTH OF TELLTALE RODS DEPTHS TO RIGPOINTS OF PILE SECTIONS (FEET)
DATE TESTED =18 OCT 62 l ROD 41 ROD 42 ROD 83 ROD 4 ROD #5 ROD 86 GROUND SECTION |  SECTION 2 SECTION 3 SECTION 4 SECTION S  SECTION &
H {FEEN 11,2 0.7 n.2 38.7 4.2 8.7 SURFACE (65-TTLY  (TTE-TT2)  (TT2-TT3)  ({TTI-TTH)  ({TT4-TTIS)  (T1S-TTH)
i (INCHES) 134.4 u8.4 362.4 4764 590.4 8.4 ) <2.85 -5 -0 -29.5 -390 -48.5
FOR PLOT PURPOSES ONLY ] 2,85 18,45 19.95 2.4 38,95 48.45
[LE AREA (SO INCHES) = 21,4 SATURATED UNIT WEIGHT OF SOIL (PCF) = & I OEPTHS TO BOTTON OF PILE SECTIONS (FEET)
YOUNGS NODULUS (TSI) = 15000 INTERNAL FRICTION ANGLE (DEBREES) = L] (RADIANS)=  .4%81 | SECTION |  SECTION 2 SECTION 3 SECTION 4  SECTION S  SECTION 6
AKIAL LENGTH (FEED) = §3.7 OEPTH TO WATER TABLE (FEET) = NS I =57 -15.2 -0 =32 ~43.7 =332
FOR PLOT PURPOSES ONLY 5.7 15,2 a7 2 3.7 §3.2
*ILE PERINETER (INCHES) vuvvvvvinecrcnrnnnnnnes Sé H ESTINATED SHEAR STRENGTH AT BOTION OF SECTIONS (TSF)
38 70 TELLTALE DIALS (INCHES)...evverivavnonrens 1] TELLTALE DIALS TO BUTT NEASUREMENTS (INCHES) .... 11 ! 31 214 8969 1166 1,43 1705
' PILE BUTT DEFLECTION (INCHES) H MEASURED TELLTALE DATA  (INCHES) TELLTALE
WPLIED ! UPSTREAN CORNERS DOUNSTREAM CORNERS AVERAGE + TELLTALE TELLTALE TELLTMLE TELLTALE TELLTALE 0. &
+ NISSOURI SIDE ILLINOIS S10E RISSOUR] SIDE - ° [LLINOIS SIDE PILE BuTT H M. ! N0.2 . 3 . 4 LA (3312]
tODROBELTA OR  DELTA OR  DELTA DR BELTA MOVENENT ¢ DR DELTA R DELTA DR DELTA OR  DELTA DR DELTA OR  DELTA
YL [} 268 ) 256 ' a1 ! P19 ] 1,883 [} L ' 1.4 ] 1,359 1] 133 [}
LY 2L | -] 2000 . 202,006 284 .01 008 tOLes L2 1,868 .05 L aw 1,482 .008 1,351 .08 L3 W
LY VA 141 222 211,005 L2940 .021 e [T LI | -] L L7 1,475 .18 1,32 .017 1321 .08
LAY 31 2N + 1) 0000 J285 .07 07 30 oL 103 .03 1,692 .022 LAbh 024 133025 L3 .02
L | I 1) I 29038 J20 .8 0428 oL L 18 A A ) 1,685 029 1,450 031 1,324,835 1300 0%
LIS YR 1} 335 .07 J1 .05 337064 0588 oL 1628 025 1.677 .37 145 M [P U TH) L2 W
LIS LI 11 352 .84 g .0 355,082 M55 POLA o |8 FARN ] 1,67 04 1,482 .08 1,304,055 1.219 .058
E N 1) S5 e S0 .. A1t 0953 LS L8 L8 .83 1,662 052 1,432 .05 1,293 .06 1260 .0
LIS | ] A06 138 J15 .10 S92 1205 HER S A3 BN 7] 1,812 .44t 1,653 .081 1,422,008 1.28 .479 1.25¢ .083
LIS | I V1] A2 L164 39 .14 A2 08 BILY L 8 A I 73] 1,807 .04 1646 068 Lay .m 1,269 .89 1240 .0%
b2 ke Ao 19 A28 . 187 AS3 18 A1 LIS 1% A I v 1.801 .52 1637 .M 1.402 088 1.256 .103 [Py N
HE RN 1 1) A9 .22 A8 am A8t 218 1975 P98 025 1,795,058 1,629,085 1,394 .09 L .12 L2t 121
PooLkes 192 529 .28 72,28 S16 243 228 POL9s 1,789 064 1,62 094 1.383 .10 1,23 A 1202 135
+oo.dee L2 St a2m 495 .29 S .M 253 EI I 7720 M L . 1613 .10 1375 .18 1.226 133 1193 .14
L U L 591,38 S5 .9 578305 2848 LIS 1% 2 A M) 1,778 075 1,605 109 1,35 125 125 M 1179 158
oS 268 419,351 S8 40,33 RILY PoLee L 1772 .81 1,598 116 1,35 134 1,205 158 1,169 168
to.58S .29 651,383 518 .32 43532 3398 LIS .08 1766 087 1,989 125 L3G a4 1193 166 115 .18
LRS- | B 1 1) 478 W4 403 307 661,388 . 3633 POLSI e 1,761 092 1,582 132 1,338 .152 1,184,175 1148 . 189
EIY Y I A J05 .47 421 .3 687 414 390 PoL9t g L% .9 LS L3189 1175 184 1,138 .199
190,00 ¢ L4 38 J38 4 655 399 J2 .40 A5 oL 82 LIS A8 1,565 . 149 1321 169 1163 .19 L126 .21
PLUN | Y 7Y B {1 J11 .58 483 427 51 L8 4503 fOLY sy L7418 1,557 157 L3 1152 287 LI 223
0.8 1 895 42 B84 .53 JI3 487 783 .81 A8 UOLB9T .S 1738 .18 1,548 166 1,302 .188 e an L1323
HY ri RN ) 836 .58 JA 485 81454 S8 VOB e L3 an LSE I 1.293 .97 131,228 1,092 . 245
LY LY I ] 87 602 J1S1S 84751 423 b9 062 1725 .128 1,532 .182 1,283 .20 112 .28 1.08 .27
LY J ) B M S82 00 799,543 . .878 685 713 §1.887 06 Ly LS .1 L2420 120 1.0 .28
HIN | ) 2 938 .87 83 5 13 L0 4043 HER - TN 11 Ly 1,515 199 1264 .226 11,259 1.058 219
t83 .58 973705 061805 4 N 26368 P12 .Mt 1707 .14 .57 2% 1,25¢ 2% 1,087 .22 1045 292
.81 59 L3 745 897 L84l 985 .2 4738 ¢oLee 8 L7 a8 1.498 .26 L2026 1.876 .283 1,034,383
P2 628 1,053 .78 929 673 1,025 192 2093 LB e 1,693 .16 1,488 .22 L ,25 1,065 .29 1.023 .34
b3 682 1.0% 028 S8 N 1.064 791 J478 {1,808 085 1,486 (167 L4717 235 L2y a0 1,082 .07 1,009,328
tous L3 . 1008 .752 L1y J903 tL.8sb 087 1.478 175 1,469 245 1212 278 L3 9% 34
VLA N 1183 .05 LMe 792 1,153 .88 L8318 LB 9 1,671 .182 1.4 .20 1,202 .288 1.428 .33 .982 355
tOL059 785 1,235 .967 1,095 .89 L2 .9 .6883 i858 095 1,683 .19 1,449,265 e 3 LS 3 969 .38
B2 [ I A S 1 Y11} 1,294 1,026 113 .89 1,263 .99 9365 HIE B I 1,655 .198 1.4 . 117 31 1.3 953,384
34008 1162 .888 1,366 1,098 1,208,952 1,328 1,855 19983 LB 18 1,645 .208 1,425 .2689 Ly 3 985 N 837
I LS L9 1419 1181 1,263 LW 1,384 1,111 1,053 foLee a 1,637 .21 L 3 LISt .33 872 .38 S04 48
360,08 1 L2215 Lew) 1.485 1.218 1326 1.0 14511 L POLBI LI 1,628,225 L .32 1,138 382 958 .48t 988 429
b2/ N | B PR [T 1Y) 1,559 1,291 1,394 1,138 1,519 1,248 1,186 tOLBN 22 1,619 .23 139 .3 1,125,365 BITENTH 892 445
0.0 1 LU L1 1.636 1,368 1466 121 1,596 1.323 1.2 LB 161 .23 1.378 .33 L .38 9340 876 461
9.0 L7 1.2 1,73 1,482 1,555 1.299 1,69 1417 1,350 P18 128 1.598 .255 1,363,351 1894 3% 915 857 .42
40000 1,455 1.381 1.89 1.622 L7 1,488 1.84 1,567 1,568 POLBI 139 1.584 269 1.34 .38 1072 .48 895 464 835 .5|

¥Il



.OAD AT
ROUND
URFACE
(TONS)
0
(N ]
a.n
n.n
“wa
54.00
.08
nan
.0
0.0
‘HH
BIN
jr. K ||
3.8
4820
5.
.60
n.a
a.n
"
LR
(N ]
a.n
an
“w.n
“an
s8.00
nu
8.0
.68

AVERAGE DEVELOPED SHEAR STRESS {TSF)

LOAD IN PILE AT SECTION MIOPCGINT
SECTION |  SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION &
]

SEC 68-2  SEC 2-3 SEC 3-4 SEC 4-5
TAU 2 w1 TH X TaU

[} ] [} 8 L] H ] ] ] ]
- 263 8.447 5,632 2.816 ] -2.82 6 8635 0635 8635
4187 14.08 11.26 2,816 5.632 -2.82 LI Vi) 0635 1985 -064
13.29 16.89 9.1 5.632 2.815 2.818 L2087 i 1] 3176 8835
8,333 28.16 25.34 5.632 11.26 2.816 LY ¥ ] 8635 il =127
12.76 B9 3.9 8.447 14.88 5.632 HES A v le-14 SN =127
1.7 5.5 9.8 11,2 19.711 8.447 LIRS 1] 4m .6351 =191
16,93 .87 42.87 16.89 2.5 1.2 P 4538 fe-14 4987 =127
16,67 59.13 58.32 19.711 .97 11.26 Pooann 2635 .0287 =254
4.1 6.7 81.95 25.34 36,68 16.89 LI 104 8835 8257 =254
11,45 B81.66 .39 .97 Q.24 1 EI 11 250 B892 -.254
11.18 92.92 76.03 30.97 5.5 25.34 PoL3R 3811 1.016 =318
15,81 .4 M.y 36,61 42.67 n.9 t.382 381 1088 =234
A 109.8 87.29 39.42 50.68 nn oy 5481 1.8 -5
1w ns3 95.74 45.85 53.5 0.2 N7 5081 1.143 =191
19.52 129.8 98.95 5448 56,32 39.42 tooLues 4987 1.088 =121
2.9 138.0 1 53.5 41.95 39.42 Loouaen 5987 L. =191
B 4.8 12,6 56.32 (1] 39.42 L1 1 ] 4351 1.2 -19
45.89 140.8 21,1 3.5 .39 2.4 LN ] ) 1.5 -.38
.78 143.6 129.5 56,32 %0 2.2 HI U] 3178 1.651 =45
B8 157.7 135.2 81.95 78.84 45.05 .8 L 1,651 =381
.18 1661 143.4 61,95 Bl.6b a.e LI 1 11 5881 1.842 = M5
§5.22 183.0 146.4 84.76 87.29 4.87 L 173 8251 1.642 -5
89.44 185.8 152.1 .39 9011 .68 .95 622 1.802 =445
78.16 1915 157.7 3.2 92.92 50.48 [ 6 1.5 - M5
82.5¢ 199.9 16,1 7.8 92.92 56.32 Y ¥ 622 2032 -.381
82.32 21,2 171.8 81.66 "¢ 54,32 oL 6692 2.2 =45
9145 9.6 177.4 IR} 14.2 56,32 P 9521 2.09% ER1LH
1.3 216.8 165.8 84.47 w 56.32 toL2% 6987 2.287 -.5e8
1.1 0.9 1915 .11 112.¢ §9.13 tooLa 18892 2.267 -.588
118.8 %7.8 197.1 92.92 HER 61,95 [ 1} 1143 2.3 -.508
131.3 2905 wm.7 B4 121.1 61.58 oL 1080 2414 -
1371 1.5 1.2 98.55 123.9 61,58 PooLm 12 .54 =372
145.0 267.5 224 104.2 126.7 ny L8 La1b 2,648 -5
178.8 81.6 228.1 17 132,3 k.2 fLIe L 2731 -.8572
192.4 xa 236.5 149.8 135.2 B2 PoLae L 2.8 =5
187.4 2.6 5.4 12,6 138.0 78.84 N 1/ 1524 2,985 =812
5.5 5.4 2534 115.4 140.8 ey fLIa 1.3 112 =57
210,46 3.9 2819 123.9 138.0 .11 o .Ba3 LS 3112 -8
24.4 357.4 n.3 126.7 135.2 1.4 LN 1 1949 .23 =191
2864 3eb.1 278.8 148.8 129.5 i LI )] 1,969 3112 2541
154.2 78.8¢ n.n -42.2 -2.82 -16.9 HEE N 7] 1.M4 1.715 -.889

SEC 5-6

H ™w
(]
0835
1905
le-14
1905
1985
2541
2541
Ak
S
5881
g
L3811
4
85h/
.38
5881
L5718
L4351
Je2
7622
7622
.8892
8892
9527
,8257
1016
1.088
1183
L.2m
L
.2,
1.270
1271
1,334
1.397
133
Lan
1.088
7622
5481
3178

1

SEC 1-2

1

]
L1828
3985
Bodd
Je1
1,069
9859
1460
1.37
1,865
1.218
1127
1.229
1.3%
1.434
1.35¢
1.483
.97
2,586
RN
.79
2.894
2430
2913
i.ou
3.8
L
.32
4.168
3.89¢
344
3.918
3.463
L2
3.883
3.95%
L
3.603
am
213
223
-5

1 OF ESTIMATED SHEAR STRENGTH

SEC 2-3

1

[}
1012
1012
-8
1012
2e-14
L2025
2e-14
1812
1812
S8
5074
a4
.8898
.6098
.13
.13
1.012
7088
5081
0998
8098
1.318
1.21§
1.215
1.215
.47
1.518
113
1417
1,822
L
2.025
1.620
1.923
1.923
2.429
2.2
218
3.138
3.138
1,620

SEC 3-4

1

]
o708
2124
3541
4957
6373
L7482
J79
9206
928
Bt
1133
1.284
1.284
1.215
.20
1,34
1418
1.
1.841
1.64
20654
204
2.054
2124
2,264
2,266
2.337
2,549
2.549
2.620
2,691
2,833
2.9
3.845
3.187
3.328
LY
lan
3.612
an
1.912

SEC 4-3

1

]
8545
- 854
8545
-.189
-8
-.163
-.109
-.218
-.218
-8
-n
-.28
-8
-163
-8
=183
=163
=32
-.381
=30
-.381
-3
-.381
-.381

=327,

=381
-.381
=43
=43
-43
-4
-4
=43
=49
-9
=A%
-9
=212
~.183
2178
- 762

SEC 5-6
1

1]
L0442
JA327
fe-14
A3
JA321
Jadm
A778
3897
3097
.3539
3897
L2654
3097
2212
<2604
.3539
3981
2
5389
S
5309
6193
L6193
6436
9751
7078
1524
7963
845
8405
.B485
.8848
B4
929
9732
9290
.8840
J50
5389
3539
22

91



“OR VIEW 1

AININUN DEPTH = ]
AXINUN DEPTH= 5
{ININUN LORD = ]
IAXINGM LOAD = S
0AD IN TONS -

EPTH IN FEET

OR VIENS 370 8
INIMIN NOVENENT =
AXIRUN BOVEWENT =

INIMUM 1 STRESS TO STRENGTH =
AXINUM 1 STRESS TO STRENGTH =

OF STRENGTH
QVEMENT IN INCHES
-2 CURVE

FOR VIEN 2

NININUM DEPTH =

NAXINUR DEPTH =

MININUM I STRESS TO STRENSTH =
MAXINUM X STRESS TO STRENGTH =
1 OF STRENGTH

DEPTH IN FEET

APPLIED
LOAD
(TONS)
.08
1.0
2.8
Wn
8.0
58.00
a0
78.08
ae.08
90.00
108,00
110.28
120.08
138.00
140.00
150.08
160.88
N}
180.08
190.08
2.0
210.08
220,00
2308.00
240,09
25000
260.08
278,00

SECTION 1
]
.0863
A
0223
8341
475
0636
0799
1032
1283
JA527
1763
2841
2285
. 2565
.28
3
3291
L34
3750
A4l
4322
L4608
L4881
L5135
5438
S
basd
L4361
8727
138
J49
7962
8448
B
L9515
1015
1.076
150
1.23
1.382
9035

NOVEMENT AT BOTTOM OF PILE SECTION (INCHES)

SECTION 2
]
0833
0884
0183
0241
0355
8476
0629
.8822
1813
1237
433
. 1681
.1895
2045
234
.2568
219
299
e
3481
3132
.3988
Az21
55
4728
4997
.5308
5591
5987
.6255
6684
2
7498
8019
.8485
.9838
9642
1.030
1109
1.252
L8755

SECTION 3
L]
13
YU
0093
8151
0235
433
8459
. 8622
479
0987
1183
L1381
. 1585
.1885
199
2208
239
. 2364
.2780
1)
g2
3438
3681
.3689%
4138
4387
Ae78
4931
5221
3555
5884
6262
6788
J20
7645

SECTION 4
]
Y
0034
073
13t
0285
8296
0399
.8552
8
.e877
1053
1251
J4G
645
814
2008
209
23N
. 2580
.2781
02
328
L340
3635
.3868
A9
A370
4631
il
5225
5544
5912
.6338
6829
J255
7768
.8332
8938
9676
1103
.8785

SECTION 5
L]
00
M
i)
0991
1S5
0226
B8
442
8573
0727
8893
1881
L1265
4
1614
19
1961
L2024
231
250
212
2898
S
3305
3538
3137
a0
4251
A5
4815
St
5472
.5888
4399
8775
1278
7832
a0
919
1.657
8795

SECTION &
]
003
0024
L0053
.q081
135
019
8279
402
513
0657
.08e3
9
1155
315
4
<1650
.1821
1974
2160
234
2542
28
2931
3125
3338
353
3800
4051
A9
A5
4874
9232
5638
6099
6515
6998
J5%2
812
.6836
L9
.8835

991



AN

Bal Clb DM B0 Fab B4 WAL DR B K L N R 0 P R R SN T U VI W X Y DUV M I AB I AC LI AD B AE LY AF I AG I AH I AL
JAM COMPRESSION TEST 1-7
.DAD DISTRIBUTION CURVES
MTE DRIVEN =24 SEPT 82 ! LENGTH OF TELLTALE RODS DEPTHS TO NIDPGINTS OF PILE SECTIONS (FEET) H
JATE TESTED =4 OCT 82 H ROD 41 ROD #2 ROD 83 200 ¥4 ROD #5 ROD 6 GROUND SECTION 1 SECTION 2 SECTION 3 SECTION 4  SECTION S  SECTION & H
! (FEET) 9.48 .58 31,38 42,18 33.08 43,88 SURFACE (S-TT1)  (TM-TT2)  {IT2-TTH)  (PT3-TT)  (TT4-TTS}  (TIS-TT} H
H C(INCHES) 116,2 1.0 6.6 504,18 831.0 86,8 ] -2.13 .76 RIR -42.3 -53.1 H
FOR PLOT PURPOSES ONLY [} 2153 9.75§ 34 2.2 LAY
[LE AREA (SQ INCHES) = 2.4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 13! DEPTHS 70 BOTTOM OF PILE SECTIONS (FEET) i
OUNGS MODULUS (TSI} = 15808 INTERNAL FRICTION ANGLE (DEGREES) = (1] (RADIANS)= 6981 i SECTION 1 SECTION 2 SECTION 3 SECTION 4  SECTION 5  SECTION 6 !
TIAL LENGTH (FEET) = DEPTH TO WATER TABLE (FEET) = <1 431 -18.2 -36.8 -7 =505 H
FOR PLOT PURPOSES ONLY 4,305 15.21 36.81 an 58.51
{LE PERINETER (INCHES) vovvrrvrvrvrivnsnrnnenes 36 ! ESTINATED SHEAR STRENGTH AT BOTTON OF SECTIONS (TSF) '
3 70 TELLTALE DIALS (INCHES).\ivrevieerniinsans 645 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 13 ! 2348 6145 L 1,33 1.843 '
! PILE BUTT DEFLECTION (INCHES) ! NEASURED TELLTALE DATA  (INCHES) TELLTALE !
i UPSTREAN CORNERS DOWNSTREAN CORNERS AVERAGE ! TELLTALE TELLTALE TELLTME TELLTME TELLTALE M. b !
LOAD i NISSOURT SIDE ILLINOIS SIOE AISSOURT SIDE ILLINDIS SIDE PILE WUTT ' L N0.2 N. 3 w. 4 W. § (e H
(TONS} § DR DELTA R DELTA 0 DELTA DR DELTA MOVENENT ¢ DR DELTA R DELTA OR  DELTA R DELTA R DELTA R DELTA !
LIRS 1 ] 271 ] 358 ] 228 [} [} tLs? ) Lsn ] 1,43 ] 1,564 ] 1,492 [} 1.57% | B
! LS 1 ) 205 .0 Jo4 225 .08 0058 LSS 2 1.975 .02 1434005 1,598 .0 1,484 088 1.56% 807
LS N ¥ 28 .1 M LU 11 83 oL 1.57 4007 428 .0 1,55 .3 1474 018 1.5 816
LY 3 N 173 29 .00 388 07 L2540 028 N2 L% . 1,565 .02 1422 0 154,023 t.465 .87 1.5¢ 827
LI U 1) 299 .00 397 .03 L2850 07 POLSS 1.5 017 .44 02 1,532 .02 1,455 037 1,538 038 ¢
oL s 309038 FLLEIN B} 276 .08 L0488 POLS4 1,855 .02 1.408 .03 1,52 . 1646 .04 1527 .09 !
HIY A i T 322 .61 A28 065 29,882 0628 bOLSH .00 1.55 027 [ U M 1513 .05 1438 07 LS5 et
1.4 088 335 . A3 ] LI TH) 75 POLSY e 1,54 .03 1,393 .04 L e 1,424 .08 1.5 473 @
HI 11| 1] 35 .19 53095 318 .8 092 VLS . 1,541 0% 1,385 054 L4 0 .42 .8 1,49 .86
DR R ¥l 367 .09 A13 1S 33,108 e POLEN .2 1.535 .42 1319 .84 1.482 .82 1,398 004 L7310
HES Y I 1) 384 113 A9 10 352 129 tOLSR2 NS 1.53 .7 1.3 0 1,470 .09 1.38¢ .18 1458 .18
LI Y BN 1) 399,128 SR 63 1458 EE A I 1)) 1,525,052 1,361 .078 L& AN L3 a2 LA 132
t.538 .78 A22 181 538 .18 419181 165 HI P2 N 114 1.52 097 1.353 .08 1448 .10 1,35 13 1L.429 0
HERS- L N L ) ALY 560 .3 393 188 L1833 P15 .09 1515 .082 1345 .0 143 .12 134 .14 LA .18
oLl 458 187 S8 .22 A09 .18 L2008 POLS a2 130 .07 1,338 . 1426 138 L3 158 e an
LI Y G474 598 . A2 .19 27 toLS2 1.505 .72 1,331 .18 L g L 1,38 .188 !
b0 28 A9 62,262 A J2368 PoLse .5 . 322 .11 1,405 .159 1308 .84 L3 s
HIN 1 1) it LAY 4202 456,220 2538 PoLNe 029 1,495 082 1316125 Lw . 1,295 .17 1387 .21
o 28 525,254 b4l 303 A8y 24 Q2N POLS1e .49 .087 1307 a3 L3 an L 2 L3422
RN R Y S 485 377 A9 25 29 LSS M 1.485 092 1299 W4 LI AN 1,268 224 L3274
TN L B RN [ v ] 537 .28 J8 38 A% 268 3065 OLSI2 148 097 1.292 .17 L3 .20 1,285 .29 L322 268
RUN || (L 572 .30 J2% .30 1202 L3238 LI P W 19 1475 .12 1,284,155 135 .21 L4y 28 1298 278
e 0 T8 3 587 3k J46 380 S5 .29 il LR L 147 0 L2100 L1 133,225 L2 202 1,283 .93 &
e e g9 38 J81 400 A3 3 39573 HIR B1 (I U1} 1,465 L112 03 Y 1.3 2% 128 21 1,268 .38 !
HLW 422,381 J9 .4 L35 .30 3795 HEN T L ] 1,459 .18 L.25¢ .10 1315 0 L . 128 I
5. IR 635 304 M 4R S12 34 3955 fOLS W 1.45¢ 123 1.2 .49 LI 119 .30 1,238 .1
e i 4 M 448377 828 & 585,397 A ERRPLLL I [1] 1.449 .126 1,266 193 L .z L a3 1,223 .38 ¢
me o W 585 3N 80 4 402 .3 3 LS PLL /N 1] L3 1.237 . 1,282 .202 LS 3 L2 37
LI LBt} S8 400 068 51 A1 3 75 HI L T M 1437 . 122 .2 L2y 2N 1183 .38 1491 .385 ¢
LI | T A0 425 087 520 A3 4 485 LA 5 1431 14 L2 .28 L2242 .32 114,382 a7 4
oS JI5 4 S07 59 S5 22 4833 {1488 059 1.426 151 La2 21 .25 .38 1127 .35 [T T T
' L J32 .4 A1/ N1 5035 to1.488 el 1.42 1% 1,203 2% 1,239,325 1114 378 1,143 433
LI 72 B M Jiaam AL -1 603 455 S b8l e 1412 1465 119,245 1,28 3% L 39 L1286 48
HIN 1Y 1)) W86 A5 972 614 Joan L5398 LA [9L 1Y) 1,185 254 L7 38 L8 a0 LU s
LI - -1} 782 L5811 592 03 JI .8 L5873 oL M L4 am L1728 1,205 .35¢ L5 4 1.094 482
P e J97 .52 1015 697 AL 5765 A s 1,393 .184 LS 2N L1 3N 18 (YA 1076 .5
H 43 023 582 1.035 .81 L7553 5985 Pl 1,385 192 1,155 .28 140,384 1.8 .44 1,057 519
H 81 843 572 e 7 .78 552 4213 iOLASY 088 13718 1% L1 295 1168 3% 1,035 437 LM 53
H I 875 .l 1.0 .75 814 .58b 8573 LI YT ) 1,369 .208 132 W 1,155 409 1.021 41t 1022 .54
: 28 .89 .25 Lus 9 835,007 4793 LoLASE LB 136 .27 112 .38 1142 422 1,006 486 1003 573
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L0AD IN PILE AT SECTION MIDPOINT

SECTION 1
L]
62,98
-18.8
=31.2
=35

-3 -
=314
=31
-3
-31.8
-3
-3
-38.0
~44.3
-38.1
-39
-32.8
-32.1
-3z
-38.4
-32.2
-32.3
-32.3
-32.4
-26.2
.1
-2
~26.4
-3
-4
-1.%
-8.0
10,57
16.72
16,87
n.u
LIR
8484
9.0
189.6
115.7

SECTiON 2
]
-5
u.n
2.0
36.81
wu
51.54
5.4
63.81
13.82
78,53
85.89
9.1
105.5
1e.4
115.3
122.7
1381
137.4
147.2
152.2
159.5
166.9
1.2
181.6
186.5
193.9
286.1
3.5
0.
25.8
2368.6
3.0
7.9
0.1
7.5
mn.3
2.4
2871
296.9
6.6

SECTION 3
]
7.4
9.907
12.38
19.81
2.0
29.72
37.15
44,58
.8
56.97
[N ]
n.e
19.26
84.21
89.17
9.07
186,35
115
118.9
123.8
1313
133.8
183.7
153.6
158.5
181.0
168.4
173.4
178.3
188.2
195.7
198.1
28.1
3.0
22.%9
21.9
237.8
5.2
2526
%16

SECTION 4
]
2417
4,954
14.86
17.34
w7
n.n
34,68
39.63
S2.m
S6.97
8440
.31
79.26
.44
96.50
4.0
15
123.8
1313
141.2
146.1
158.5
183.5
1789
168.8
9.7
198.1
. N
8.1
23,1
284
22.9
2303
231.8
8.3
uL?
258.2
2526
255, 1
27,6

SECTION 5  SECTION &

'
4.8
12,21
9.817
12,21
12,27
"1
19.63
2,54
7.4
36.81
012
01
ne
0
b4
6135
80,26
w.n
7.8
60.99
85.69
0.8
9.2
0.5
8.1
185.5
1.4
17.8
12,7
121.6
1811
132.4
1374
2.3
1448
141.2
149.7
152.2
157.1
166.9

1
-2.48
-4.95
N
2477
.43
9.997
12.38
1.8
2.29
.77
2.25
.60
.15

44,58 -

44.58
s2.m
449
9.4
61.92
56.88
n.e3
.78
a2
89.17
96.68
LA 1)
106.5
113.9
118.1
126.3
136.2
141.2
153.6
161,08
13.4
185.8
195.7
25.6
215.5
218.4

AVERAGE DEVELDPED SHEAR STRESS (TSF)

SEC §5-2

TAY X
]
7588
4189
468
B
1289
.1659
2978
3597
3597
A6
5295
. 533
3376
5494
813
8192
.m
8351
9391
1.6
1189
1.187
1.225
1.283
1.3%5
1483
1403
1.461
1.519
1.630
1.634
1.692
1.884
1.754
1.812
1.816
2,14
2.1
.04
1.832

SEC 2-3
W 1

1
~63
4951
12886
L3387
322
4308
g8
S
924
4259
425
A7
5188
S
S
A4ab7
4854
13
S6H
. 3592
3578
6543
N L
3538
3529
6490
J45
J92%
.84
T4
17885
.8858
7663
9388
.8605
9766
6839
.6260
L8751
1,165

SEC 3-4
TAU 1t
]
0983
4983
-9
M9
-9
m»
49
L8963
-89
mn
m»
-9
mn
=147
=147
-.498
-.49
=246
-2
- 344
=295
-.491
-39
-3
- 442
-.598
-.5%
-S54
-.59
-4t
-.491
-.491
-442
-491
=34
-39
=24
=47
-9
m»

SEC 4-5
Al
1
-. 048
=145
9%
et
2468
12962
297
2960
M5
3981
79
8438
5960
8406
7938
8428
.6926
1.689
1.09
1,189
.15
1.3
1.367
1.388
1.53%
1,682
1.732
1.636
1.686
1.687
1.765
1.4688
1.835
1.885
1.885
1.964
1.984
1.985
1.937
1.792

1

SEC 5-6
w1
]
459
17
1939
1934
0936
0951
432
1912
J4
2319
2859
439
235
0889
2343
16845
2%
1631
J279%
287
218
2769
JA78
2262
Jd279
1275
A776
0763
475
236
-2
-
=319
-.368
~9t§
=761
-.908
-1.86
~1.15
-1l

SEC 1-2

1

[}
3.2
A935
2811
2983
49
L7918
1.268
1.515
1.532
2,488
2.255
nm
2.2
2.766
.4
3.489
3.73%
3.983
(K]
4476
41233
4.
5.216
S.483
5.939
5.185
5.974
6,22t
b.467
6,944
4.961
1.288
7.6084
1.472
.18
1.735
9.1
8.668
8.785
7.8

1 OF ESTIMATED SHEAR STRERGTH

SEC 2-3

1

[}
-1.03
.1548
6%
5463
33
Jm
6208
6179
.8538
.6831
6909
J676
8443
.5428
B43
7595
513
8348
914
9108
5978
1.865
5838
9812
.8998
1.857
1212
.29
1.367
1,286
1.283
1.4
1.288
1.515
1.433
1.589
13
.39
1.42¢
1.8%

SEC 3-4
1

]
1867
a7
-853
0534
=83
mn
053
1087
-1
m»
»”mn
-5
m»n
=160
=160
=10
-1
-7
=267
-3
-3
=33
=427
=374
~.400
-4
-.600
-.587
-4
=53
=53
-S4
-.480
=54
-3
-A427
~.287
-.160
-85
m»

SEC 4-5
1

]
=039
~.118
0812
8816
o
2414
J2421
UR
S
24
3650
9244
4857
.4858
6462
.6868
J2m
.8872
.8883
9688
9695
1.9
1.1
1131
1.25¢
.31
1412
1333
1.314
131
1454
1.376
1,495
1.53
1.538
L4617
1.817
1,617
1.578
1.460

SEC 5-6

0949
L2214
1262
1259
0622
0519
8532
JA204
092
1548
1861
098
53
0578
1525
A2
JA513
A192
1824
1814
1888
. 1882
1163
JA472
8833
.0838
0505
0497
491
He7
- 7%
-8
-
=240
=367
-.495
-9
~.687
=181
=657

891



OR VIEW §

INIMUM DEPTH = ]
AXINUN DEPTH= 75
ININUM LOAD = -8
AXTNUN LOAD = see
JAD IN TONS

iPTH IN FEET

R VIENS 3 T0 8

NIMR MOVEMENT =

WINUN MOVEMENT =

NIMUM 1 STRESS TG STRENGTH
JKIMUM X STRESS TO STRENGTH
OF STRENSTH

IVERENT IN INCHES

7 CURVE

FOR VIEW 2

KINIKUN DEPTH =

MAXTMUN DEPTH =

MININUM T STRESS TO STRENBTH =
MAXIMUN X STRESS TO STRENGTH =
1 OF STRENSTH

DEPTH IN FEET

—- -

APPLIED
L0AD

SECTION §

]
-0
M5t
0262
D364
0468
L0592
73
.8852
02
1188
1332
589
1695
1844
1983
2168
2318
2473
2657
J27%
295
J1e
3258
3482
3586
3125
3989
A0
A0
A364
4551
4582
4839
5o
5157
934
5482
L5816
5990
6269

MOVEMENT AT BOTTOM OF PILE SECTION (INCHES)
SECTION 4
]
ez
0031

SECTION 2 SECTION 3

]
0042
491
4152
0218
.0288
.0382
8483
0592
T2
. 0858
0982
JA129
1265
130
1513
1660
1786
1913
a9
276
28
2429
2546
212
2826
2933
3069
L3188
33
e
359t
3692
.3829
3
A7
211
43712
JAbdb
A8
4979

[}
212
.51
e
M3
A1
8262
33
12
A5
1638
22
.083%
4945
854
JA183
L1268
135
J483
A5T1
1676
ATT3
.1889
J966
2
2186
. 2285
2389
2488
2587
2684

L2801 °

2892
.2989
3068
3187
291
342
3654
3768
3938

SECTION 5

[}
-m
-.00
a2
B0
L]
0082
13
0152
2
29
0292
L8368
425
g4
0533
859
8836
0683
4737
A7
0833
1879
926
0992
J03%
1065
138
L1198
J247
JA3
J38L
J432
499
1548
1607
1691
JA792
2816
a9
2211

SECTION &

-0l
898!
.aee2
080
a91e
A2
8063
0092
NI
o158
0182
0229
8275
830
0353
0380
s
ALY
87
0586
4583
0569
0586
8632
8446
8689
0789
8738
0787
8794
.83t
.8862
.0879
.gase
0907
094
Bl
1186
Jq20
4339

691



[ IR BTN A
DAM COMPRESSION TEST 1-8
LOAD DISTRIBUTION CURVES

JATE DRIVEN 222 SEPT 82
JATE TESTED =27 SEPT 82

LENGTH OF TELLTALE RODS

OEPTHS TO MIOPOINTS OF PILE SECTIONS (FEET)

' ROD #1 ROD #2 /00 93 ROD #4 ROD 45 ROD 48 GROUND SECTION |  SECTION 2 SECTION 3  SECTION 4 SECTION 5 SECTION & !
H (FEED 8.3 2.2 3 3.8 55.7 4.5 SURFACE (65-TT1)  {TTL-TI2)  (TT2-T13)  (T13-TT4}  (TT4-TT5)  (T75-TYe} |
H (INCHES) 99,6 24 3g¢ 525.6 468, 4 LIl ] -1.05 0.0 -19.9 =37 -43.5 -35.4 H

FOR PLOT PURPOSES ONLY ) 184 L2 19.89 3.8 43.54 §5.39
*ILE AREA (SO INCHES) = 2.4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 13 DEPTHS TO DOTTOM OF PILE SECTIONS (FEET) H
‘DUNGS MODULUS (TSI = 15808 INTERNAL FRICTION ANGLE (DEGREES) = 1] (RADIANS)= 6981 ! SECTION |  SECTION 2 SECTION 3 SECTION & SECTION S  SECTION & H
WXIAL LENBTH (FEET) = 48 DEPTH 10 WATER TASLE (FEET) = i -2.09 -1 -25.8 =31 -49.5 -6l.3 !

{LE PERIMETER (INCHES) .ivvviuvuvnnnnorernsnnas $6

1.5
FOR PLOT PURPOSES ONLY 2,092

1
i
'
i

13.9% 5.9 3.59 19.49 8,29
ESTIMATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF)

§ 70 TELLTALE DIALS (INCHES)....ivvvrvranannees 74,5 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 1 14 5932 9218 1.263 1.600 1.935
H PILE BUTT DEFLECTION [INCHES) ! MEASURED TELLTALE DATA  [INCHES) TELLTALE H
PPLIED. ! UPSTREAN CORNERS GOWNSTREAM CORNERS AVERAGE t o TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE NO. & !
L0AD + MISSQURT SIDE ILLINDIS SIDE H1SSOURL SIDE ILLINOIS SIOE PILE 8UTT H M. 1 0.2 No. 3 N, ¢ NO. § ey H
(TONS} DR DELTA OR  DELTA DR DELTA Ok DELTA HOVENENT L DR DELTA OR  DELTA R DELTA DR DELTA DR DELTA DR DELTA i
LN} Y ] RLH ] 49 ] A85 ] L LY ] 1519 ] 1.4 ) 1517 1 1723 ' 1,588 LI
{484 008 A5 .05 502 . 5008 00 PoLSee . 1,516 .03 Lot 004 1.873 .00 721 .08 1.582 084 ¢
HERL LA I 1Y) AST .12 S M8 I 1 143 UOLSeS 151 .8 L4 .0 1.566 011 L1y o.mn LS 2
LI I 4] FLLL I P TN v BT 1L P 0263 toLSe2 e 1.506 013 1453 .07 1.556 821 Ly .02 1,563 023 ¢
LIS vi B L A8 .38 338 .02 .53 .03 4393 LY LS e L5 025 1.5 .13 1,692 .03t .55 .35 ¢
HS 1O L] RLZAN 1)) 951 055 52 W 518 POLSE WmS 1,494 028 L4 038 1.536 .03% 1.68 .883 153 M7
LI I 1] 507,862 60 W .55 .88 0668 H 081 2 11 | 1.488 .831 1,428 .0 .57 .8 1,668 .05 1525 .81 !
LR T N L SU 0 583 .08 S71 T8 0833 POLS e 1.482 .437 142 .65 1,515 .062 1.65¢ 009 [91 L2 )
LRS- LI | 5409 N I 005 LT LTI rl} 1476 043 LAt 089 LS50 .0 1.64 083 1,493 093
[N A Y2 359 Al YA b 86 111 119 LS L4y 05 1,402,060 1.452 .85 1.620 097 L4 as
LI v IS L) SR N UL 423 128 378 [RENE 1%L B K] 1,463 056 L3 1479 098 L&y . 146 126
LR 1 I U 897,182 861 (165 442 147 1583 VLS 3 1,457 802 1,303 .087 1466 110 1.599 .14 L 145
LI - I - LN 482 188 61 . 16b J78 OLSM % §451 008 1374 .0% LS a8 1983 .14 1,425 Jfel 0
T8 Lam 432 A8 J00.208 677,182 4993 oL (BTN Y ) (.38 10 144 13 1,569 154 L an
LR | LR+ ] .651 (206 J22 .22 49199 2148 {1528 2 .87 .8 1,357 413 L4316 1.55¢ 169 1,393,193 )
LY b I 1] 468,223 J4 L8 JU L8 fyar POLS2 (M 1,433 .88 Le 122 1.42 .15 1.541 482 L3620
POLTAS 200 482 .27 Jbh 27 Je 2 25 [ P72 0 1)) 1428 891 L3 14 .0 1.527 .19% 1.358 .28 ¢
LIS [ . 1) 499,254 J86 29 JIu 278 LI P Y 2N 1,423 .09 1,332 .138 1.3% 181 1.515 .208 L3442
LY [ IS 1} a5 . 805 .39 51286 285 UL a8 47 L33 e 1.385 .192 1,581 222 132 .28
e L3 3529 82 .33 J70.% L3055 tOLSIe 05 1.4 189 1314 .15 L3 .2 1,485 .238 1388 .27
.82 e 51308 84 L33 287 an R 73] fOLSI e [ LI It 1385 .16S L3 .20 1411282 1293 293
LY L7 1} T893 865 369 8 305 L34l POLIeR 082 1.398 .12 L2 175 138 .28 1.457 266 1276 .31
L k2 38 8 .34 .85 389 818 3 ) POLSS LS 1317 42 1,207 183 1,31 .0 1,446 279 L2et 325
FEUN LR | | 1] 803,358 04 40 L8364 Jne bOLSe .m8 1,38 133 L an 1,326 251 1,43 .29 L2 .
L)) B ¥ 820,378 M2 a2 .85 358 3% Polan 1,38 .13 1,260 .1 304,203 1418 1229 .38
LIS (YA U} 838 393 424 A7 378 4138 LA 1374 145 L3 2 1,302 .21% L4 32 f22 3
LIS £ I 1) 855 .4 BRI L) 87 . 315 oLy .am 1,367 182 L2829 1,291 .28 1,369 .33 LI 39
LRS- I L7247 80 484 LN 4408 toLe e 1,300,188 L242 a0 128 2% L3I .35 L e
PN e 89 485 L899 503 M0 2 A8 oL e 1,355 1M L2 2 1,266 .31 1,359,384 1,163 423 ¢
LIS £ A I 1Y) 908 L4 Loe .52 LA T A3 OLAs 00 LM .7 L2 2% 1L.25¢ .33 1,345,378 LIt 4
VLS LS89 927 82 104 54 956 441 5068 PoLARL L8 1,32 41 L2214 .25 L3 1,329 .30 L1277 48
LMY L5 M8 .07, .54 A3 AR 5303 fLan 1.33% .18 1208 266 1,228 348 1,314 .49 LI 47
PO 582 BRI TH 1,084 .50 409 . 1] VLA 1,329 .19 1195 278 1215 .32 1.299 424 109 92
L e 7% 53 1,106 .40 1,007,512 3648 L 32 g9 1184 .28 1.2 .35 1,283 .M L 512
tOLIN 828 991 548 112 48 Ly .52 <5813 ULk I L3S 20 1473 an 1,186 .3Y 1,266 487 1055 831
POLI2L b4 105 545 LIS .65 1.83¢ 539 4088 fLW ae 1307 .22 1162 308 1871 .40 1,25 473 183 .55
LIRS L7 Y 1.1 1.028 583 1472 .47 1.052 557 4205 LR PL- LA L3 219 1152 318 119 82 1,233 4 1817 568 4
VLI g 14g 803 LA . 1,070 584 6495 TN 18 1291 .28 L3 [ IS TTRA A ) 1.215 .58 995 .51
fLIe 1,067 622 1,235 133 1,095 - . 6693 fOLS 12 1,281 .238 1,128 342 12 45 1,198 .525 975 L6110
L2 NS 1,982 .6%7 126 764 1106 611 6893 VLMY B 1273 .24 LUS 385 L 47 1.178 543 95 .8%2
V1288 .78 LU bbb 1.298 .882 113,635 J3 HES 1Y LS 1.202 287 [P ) 1.087 & 1151 512 922 604

0Lt



8.0
19¢.0
ed.00
LN
b7 R

35088
568.80
by/N

SECTION 1

'
-4
4,582
13.27
21,95
8.4
s2.1t
8.0
49.48
LR
86.85
95.5¢
1.2
12.9
121.4
13.3
126.2
1.9
143,5
192.2
1.9
169.6
1.3
187.0
1957
.3
2130
1.7
3.4
0.1
1.8
29.2
7.9
299.4
.9
2.4
38t
35.3
.8
Hie
5.3
7.4

SECTION 2

]
2,218
6784
124
17.98
2.48
9.2
B2
2.n
s1.7e
58.45
85.19
.93
78.68
85.42
92.16
.91
103.4
1.1
19.1
125.9
132.6
139.4
146.1
152.9
159.6
168.6
175.3
182.1
166.8

97,8

(@23
1.3
2e.2
24.8
2358
2.8
251.8
265.3
YU |
285.5
17.98

!
2.267
4,534
9.048
13.60
18.14
2.47
8.47
.27
0a
7.6
56,67
83.47
56.01
74.81
81,61
88, 41
95.21
12,8
106.5
133
1224
126.9
133.8
48,6
A
151.9
158.7
165.5
172.3
179.1
168.2
192.7
1.8
20,8
L6
244
21,2
235.8
1.1
2562
2.4

LOAD IN PILE AT:SECTION MIDPOINT
SECTION 3 SECTION 4

]

]
2,267
9.8
11.33
13.60
u.4
2.0
LN
38.54
.81
4.4
81.21
85.74
TA.81

7934

90.68

91,48

102.0
13.3
17.9
122.4
129.2
133.8
140.6
7.4
1519
1610
167.8
14,6
183.6
168.2
197.2
2#1.8
3.1
222.2
21.2
283
67,1
253.9
2.4
3.7

SECTION §
'

-4.58
<225
=2.25
2,248
8.992
1.4
15.4
2.48
%.97
2%.97
3.2
38.21
47.21
St.7e
$6.20
58.45
80,89
8.4
.93
78.48
.17
81.67
.4
98.91
in.2
7.9
1146
119.1
123.4
128.1
134.9
139.4
1451
148.4
158.6
157.4
161.8
166.3
175.3
184.3
RNy

AVERABE DEVELOPED SHEAR STRESS (TSF)
1 OF ESTINATED SHEAR STRENGTH

SEC 8S-2  SEC 2-3 SEC 3-4 SEC 4-5 SEC 5-6 SEC 1-2 SEC 2-3 SEC 3-4 SEC 4-5 SEC 5-6
1 1 1 1 1

! :
! !
SECTION & ' ™1 w1 W 1 ™w 1 w1 !

] ! [} ] ] ] [} : ' L] [} ] ]
4.534 [ ) ~Je-4 42 L0813 =163 PoLelt 1 oL L -.102
4.534 H 173 ALl 412 1816 =123 1 309 R L] My 8647 -7
8,801 HEN L) B3 Je-17 . 1l - 164 P43 0662 Je-17 621 =18
9.068 P98 J192 8412 1643 =123 LN 124 1336 AL 1302 -.47
9.048 LR A 1] 785 2823 834 -0 b 324 .0as7 «Bs60 -
13.60 LI 7 1} 1185 8412 1657 -3 7.8 .1998 0444 1312 -0
18.14 LI ] 1581 412 AT -3 TN . 266 S 1683 -.827
2.7 HIN 1 X7 JA164 0823 674 -8 LI N | 1963 .0887 1326 -2
7.8 ot am 8412 2891 -0 OB 3322 N L) 1656 ~.083
36,27 fooLm 1968 9e-15 313 -.168 LI Y/ 1 W33 le-14 2958 =185
4.4 AL 1548 442 ASH =332 Pooe .25% B4 3507 -.288
47,61 L8 BEL ] 12 4158 -1n tILa 2579 RIU 329 - 18
S2.14 L8 1929 4412 3352 - 287 LI VLS 3252 NI 2655 -.056
4.4 L) 4919 mn v pN (1} Lo 3235 m»n 3318 -0
83.47 H -1} 4988 M2 4185 =132 LIS R 5} g7 N L) 338 -.082
72,54 LR | .1898 -4 5829 - 255 [ V) 2m -0 Ao17 =159
77.08 oL 1481 -4 8652 = 2% 155 2497 -4 5249 -.185
83.68 HE -} | 4 m» 6252 =29 P32 2488 »m» 4952 -.186
88.41 t o 1.888 221 =12 J489 -.298 t 1658 3839 =13 9932 -.186
92.94 tOL 2267 ~.082 7089 -.258 LR Y8 3821 -.089 5815 =181
99.75 boo2am2 1846 Se-16 709 -8 S LN 1) 313 be-1b 5621 -.187
143 [ AT 224 - J913 -3 {1883 3788 -4 L5951 -.188
186.5 P23 223 te-14 J14 -2 [N -1 23789 te-14 5635 =137
113.3 L 38773 L2225 Se-16 7538 =261 LI ] L3752 be-16 19965 - 163
122.4 t24l 2215 Fe-15 L8334 -.364 IR Y 3734 fe-14 4817 -4
126.9 243 382 fe-14 J954 =34 P38 093 le-14 L6308 =25
129.2 toAss . B A3 -.264 P 5076 - L8833 - 165
133.8 [N ) L] -4 8791 =264 ioo.e .S858 =044 6963 - 163
148,56 Poo2.8% 29 B L] 9208 =38 [ AR M) S84 -4 1293 -9
147.4 Pooams 3386 -.082 1.3 -.348 AR 5709 -.889 7948 =217
151.9 i LENM 2560 Se-1b 9835 -.308 [N A315 be-1b 7632 =192
154.2 o2.8% 23386 -.082 1.04 =267 PNy 5674 -.089 .8287 ~167
183.2 i 2.983 2945 le-15 1.08 -39 2615 L4905 le-15 19 -9
167.8 P L2525 b L1 L =35t [ R 4257 -4 9212 =209
174,86 LA 1)) 2921 -.082 1.294 =433 IRt 4925 -.089 1.02% Y
179.1 L A V] 337 -4 1.33 -39 L7 ] .5593 -3 1.058 -.246
188.2 3.8t S - 165 1.49 =47 IR Y] 6260 -7 1124 -.297
195.0 t 3058 L8333 -.206 1460 -.517 t 2680 .899¢ /73 1.157 =323
197.2 [ A L) 4582 =14 1.421 -.3% /N 759 =133 1125 -.247
28.6 HE -7 5302 -.288 1.586 -.438 2608 .8938 =31 1.256 -2
§25.9 N V4 -0 -2 2898 -8.94 IR | - Ll 1682 -5.59
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‘OR VIEN |

(ININUN DEPTH = ]
RIINUN DEPTH= 5
HINTRUN LOAD = ]
ATINUN LORD = See
0AD IN TONS ’

EPTH IN FEET

OR VIENS 3 TO 8

ININUN NOVEMENT =

ATINUN MOVERENT =

INIMIN Y STRESS T0 STRENSTH =
AXINUM 1 STRESS TO STRENSTH =
OF STRENSTH

IVEMENT IN INCHES

-z CURVE

FOR VIEW 2

MINTMUM DEPTH = ]
MAXINUM DEPTH = IH]
MINIMUM I STRESS T0 STRENGTH =

MAXINM 1 STRESS TD STRENGTH = 1

1 OF STRENGTH
DEPTH IN FEET

APPLIED
L0AD
(TONS}
M
.00
.08
.0
.08
se.00
0.8
n.n
as.ee
96.08
106.00
110,88
jviN |}
130.00
0.0
150.08
160.80
178,08
180.00
190.88
a.n
21008
m.n
230.H
24008
%80
29,0
2708
280.08
1R
n.n
n
n.a
3.0
HLa
3504
300
NN

SECTION |
]

B3
L8899
L0183
029
0385
.8508
0656
0792
2951
189
129
L1459
1607
778
1924
2085
223
. 2382
. 2560
24
2862
3825
ST
3332
L3483
3634
3788
3
A2
4278
79
4597
JA781
4892
5847
5218
482
15623
8778
4050
7083

MOVEMENT AT BOTTOM OF PILE SECTION

SECTION 2

L]
0833
N1
0143
0216
8285
0378
4B
8682
8721
8849
100
139
JA251
395
1514
1645
A778
L1692
283
ricl
22m
2485
2526
2652
213
. 2884
L300
313
3262
3398
3579
3657
3791
3892
A7
4138
A342
43
A5b6
4780
e

SECTION 3

]
L8023
N1
ALY
0154
0285
0278
035
L0442
054
0639
4758
. 0859
8957
1065
154
1255
L1356
1442
.1568
1654
JA732
1843
1936
an
223
L2214
238
240
2502
2608
249
.2607
2981
2962
3847
3148
132
3403
478
S0
6913

SECTION 4
'
2
3
.083
ik
.04
.88
2%
.32
B
2
518
1589
0667
735
.pen
8855
92
0992
L1068
13
1192
1215
134
412
473
L1544
159
1686
732
1798
JA919
1937
21
u2
2067
28
2262
213
235
2450
6723

{INCHES)
SECTION §

]
JBB43
N L
W73
%
AL
.0138
Bibs
0202
0251
2389
0388
0419
0457
0585
554
8599
8656
0692
474
4784
822
0885
292
8
823
1064
Je8
J136
L1182
.1228
JA319
4317
1361
1382
1397
1428
1542
JAST3
1576
1638
.6583

SECTION &

§
0823
M9
A3
0856
2065
78
.8k
e
31
BLILY
n
28
Ry
8265
204
27
M3te
0322
0350
374
9382
23
JM56
W72
483
050
051
546
0562
8578
o4
0637
N U
A622
8627
0638
M2
A3
70
718
4263

aLl
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COMPRESSION TEST 1-9
LOAD DISTRIBUTION CURVES

DATE DRIVEN 323 SEPT 62 i LENGTH OF TELLTALE RODS DEPTHS TO MIDPOINTS OF PILE SECTIONS (FEET) H
DATE TESTED =30 SEPT 82 H ROD 1 ROD 42 ROD 43 ROD #4 ROD 45 ROD 46 GROUND SECTION |  SECTION 2 SECTION 3  SECTION 4  SECTION 5  SECTION & !
: (FEET) 11,2 20,6 3.9 2.2 52,62 62,92 SURFACE (6S-TT1)  (TTI-TT2)  (TT2-T13)  (TT3-TT4)  (TT4-TIS)  (TTS-TT6) {
: (INCHES) 134.4 29,2 82,8 S5, 44 8314 755.0 1] -2.87 -89 <213 =36 -41.9 -S2.3 i

FOR PLOT PUKPOSES ONLY 1] 2,871 10,94 4.8 31,55 LR )] 52.31
PILE AREA (SQ INCHES) = 21,4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 138 DEPTHS TO BOTTON OF PILE SECTIONS (FEET) H
10UNBS MODULUS (TSD = 15888 INTERNAL FRICTION ANGLE (DEGREES) = “@ (RADIANS)= 6981 SECTION ! SECTION 2 SECTION 3 SECTION & SECTION S  SECTION & H
AXIAL LENGTH (FEET) = 58 DEPTH TO WATER TABLE (FEET) = -1 =50 -16.1 ~26.4 =367 -41.2 -5 H

FOR PLOT PURPOSES ONLY 5,742 16. 14 26.44 36,66 .16 57,46

*ILE PERIMETER (INCHES) ......

56 H ESTINATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF)
35 10 TELLTALE DIALS (INCKES)..e.everavasnenrans !

5.5 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 13.25 R RYS b4l 9332 1.2 1.521 1.813

PILE BUTT DEFLECTION (INCHES)

: H MEASURED TELLTALE DATA  (INCHES) TELLTALE
PPLIED ¢ UPSTREAM CORNERS DOWNSTREAN CORNERS AVERAGE P TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE ND. &
LOAD + NISSOURT SIDE ILLINOIS SIDE MISSOURE SIDE ILLINOIS SIDE PILE BuT1 H NO. 1 NO.2 N0. 3 ND. 4 ND. S (11p)
(TIONS} 1 DR DELTA Dk DeLTA OR _ DELTA 0R  DELTA NOVEMENT ¢ DR DELTA Ok DELTA Ok DELTA OR  DELTA DR DELTA 0R  DELTA
L LI T ¥ L] ] ] 35 1] .38 ] ¢ 11,688 ] 1.638 ' 1,698 ] 1,632 [} 149 ] 1.378 ’
[N | I A N () AL LU 1 1) J39 .08 386 088 0853 L1688 1] 1,635 002 1,694 004 1,629 .03 1,480 .00 L3160
rLN LR Y [ I 1Y) A1 J48 .13 395 .08 Al toLees .eed 1,63 .008 1.688 .0 1621 .01 1.478 .812 1,36 .02
LY LI Y] 0.n 51 a2 AR5 025 0238 to1.682 .00 1.626 .12 1.68 .018 1614 .08 1,469 .02t 1397 .02
LY b 111 02 02 69 03 418,038 03 HERW YL 1) 1,62 .08 1.674 824 1,606 026 1,459 .03t 1346 032
HEYL M 1Y) N AT M 786 051 A1 W0 49 oLl 1.616 022 1,688 .83 1.5% 0% [SXTLANN 1)) 1,335 .03
LR} N 1] A1 802 .07 385 005 568 POLee Bl 1611 .027 1661 037 1.587 .05 1,438 .852 1,323 .055
L+ B ] FLIANN LM 020 .08 398 .08 753 oLen .am 1.606 032 1.65¢ 004 1,577 .058 1,421 060 131 868
i85 128 408,108 B4 10 A3 .03 0938 HER W T IN L 1,600 .03 1.648 .05 1,567 .05 1416 N 1,299 .79
HI 1/ B L JA26 12 862 127 A9 .9 135 ioLbbs 822 1,597 .01 1,641,057 1.557 .05 1.405 .885 1,286 .092
ee.00 1 .909 163 4918 889 154 FLI 1 BUY POLbeY 025 1991 .07 1,631,087 1,547 085 1,392 .09 1212 .10
1e.s8 1 .93 208 A1 A2 an 48 1838 ioLes .02 1,586 .852 1,626 072 1,537 695 1.381 .19 125 119
0.0 1 982 2% LA 439 L9012 .189 POl .8 1.581 .057 1.619 879 1.521 .18 1,369 121 L2473
130,00 1,991 .25 W25 .S 968 231 526 14 Q200 +O1.655 .e33 1,576 062 f.611 087 1.518 . 144 1,358 .132 L2331
e oLme 29 24N 992 .29 8552 . L2483 POL.652 .03 1,571 .067 1604 094 1,508 124 1301143 L aw
1.2 1 185 3N 2602 1025 .29 S an W18 tOLes .03 1.566 .e12 1.5 .1 149y a3 1,337 .83 121 168
1.8 o108 L35 283 .2683 1,052 317 S0 22 22953 PoLse 151 . 1,59 .1e8 149,142 1.326 164 1199 79
mae oL L3 3% 1,083 .48 A3 .2 g0 POLKS 03 1,555 .063 1,581 .17 1,478 154 LI a7 1,185 193
16009 L4 42 4338 LA 3% A57 354 HE I LY 1) 1,55 .088 L5741 1467 165 1,301 189 1172 .286
195,00 1 L1798 482 312 .1 1142 485 305 .34 RS LN T} 1,545 .063 1,567 131 1,457 108 L2y 2 .16 .28
PLIN L P TR 399,39 1176 . 5338 A183 P13 052 1.5¢ .09 1.55¢ 139 144 186 L oai 147 .23
lJisee 1283 .57 AL I 121415 J4 30 4583 LA L0 1,535 .10 1551 .10 1,437,195 1,265,225 113624
208 1 1,295 .59 RN 1,25 51§ J8 4883 HI WA TR 1)) 1,529 .109 154 I 1.426 .26 1,283 .29 .25
LW L% L 4N 1291 5% A9 40 5258 HI Y Y ) LS4 1,535 L1863 LS 20 L2 .25 L.
A0 1 1,382 .65 538 .50 133,59 A5 AT 45875 POLY L 88Y 1518 .12 1.527 an 1403 220 1,221 .283 1,093 285
M0 L2 T S8 .9 1381 .84 A0 521 4133 LR T Y1 RN 17) 1,512 .126 510 1L . L2s .28 1.08 .298
208 1 1488 02 ALY I s 143 a0 058 4659 VoL m 1506 132 1.51 .188 1.3 .29 1.2 . 1065 313
7.8 L3 A1 1491 7% 10 821 W19 LIS 1.5 .138 1501 197 L3203 1.188 .32 1851 327
B0.00 1 1612 .88 O3 1,552 817 1,057 .4m a8 oLl am 140 M 1,492 .20 1,381 .25 114 316 .37 .3
20,00 1483 957 J9 1.6023 088 1122 942 84 LI LI |} 1407 151 1.483 .28 L3S .m L .3 L 39
OLIT LS 1031 1031 LS LS 1,361 .981 1188 LI [ 1] 1.48 158 1474 .2 132 .3 1,138 .382 9% 382
12,035 1.3 1,087 1087 1969 1,234 1,393 1013 1,156 I I -} 1LATE 164 1,465 233 L33 L .3 976 402

YA



AVERABE DEVELOPED SHEAR STRESS (TSF)

LOAD AT | H 1 OF ESTIMATED SHEAR STRENGTH
GROUND H H
SURFACE LOAD [N PILE AT SECTION MIDPOINT ! SEC 68-2  GEC 23 SEC 3-4 SEC 4-5 SEC 5-6 ! SEC 1-2 SEC 2-3 SEC 3-4 SEC 4-§ SEC 5-6
(TONS) SECTION t  SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION. & i T X TAU 1 TAU % T 1 TAU 2 ' 1 1 1 % %
.0 1 i ] ] [} ] ! ] ] ] ] ) ! ] ] ] ] ]
0.4 -9.51 1.1 2.597 -2.42 7.643 -5.19 LI 1)) 068 1089 =212 2645 A2 1633 J167 - 474 A3
20.00 -5.84 128 S.194 2,617 2,548 »m» oo 1567 .8538 .oet4 4575 N L1 2476 N 0812 0345
3.0 -.36b 15.83 15.38 m» 7.683 o i.2883 -0 3254 -.158 .1575 HES /31 ] -. 885 3488 ~129 1033
.o 3. 23.15 15.58 $.235 1z 2.597 .33 1567 L2161 -.155 2089 {1,054 yill) 2316 ~127 34
a0 8.314 65.712 20.78 15.70 1.1 S.194 NV ) 102 1059 L 1554 LI -1} 1597 A135 L3 1822
o0.08 6.186 B4 25.97 2.9 17.83 .19 L1 7 1548 1851 B642 S2069 HE N )] 241 12 .8525 381
70.80 12.66 36.58 LRy 28.79 .38 12.99 HN 111 L1536 849 174 JA524 i 1965 L2395 0531 422 1082
60.08 12.47 ®.3 3.7 39.2 2.9 1.9 Pooo.be08 $2595 =115 3378 2049 2188 il -123 2762 1347
w.e 16.94 48.87 41.55 41.11 25.48 16.18 HI L) Bt -6 75 158 EI -1/ 4 2363 =124 3659 8989
100.80 2.4 §6.57 51 4.1 33.12 2.78 LI~ V] 0942 L1888 .2893 L2543 LN ] L1568 .1e81 2387 1672
110.0% 25.88 81.73 3. (1] 35.67 25.97 HIS L 2827 =472 5075 1998 P L3161 ~.185 A9 A3
C 12600 25.69 89.45 s1.14 48,85 40.74 2%5.97 P99 2549 -.228 5645 (L] LI 1| 397 =24 b1 L2004
130.9¢ .1 74.5¢ 64,93 70.67 45.86 bRy i 1085 200 -1 132 87 b 3485 g1 -2 A% 1998
140.08 3463 9.4 .12 78.52 48.42 3.3 LI 1 | IR L 4 =175 6230 2462 LA 1) 3185 -.188 5893 1632
150.8 AL 87.45 72,72 86.37 50,95 38.96 EI W74 3890 -.285 e L2472 P 4758 -3 9991 1825
160. 88 R 95.17 £0.51 88,99 56.05 38.9 PooLm 3035 -An 6814 3522 LN 1) AT =19 L5572 2316
7.0 38.72 192.9 88.30 96.84 S6.85 H.15 tLI {14 =178 8438 J2851 Pooaw AT10 =191 5988 1612
180.88 43.19 1082 93.5¢ 107.3 81,14 415 o Lke 39 -.289 .9558 I ihoel A6 -39 7888 2382
15e.00 .6 113.2 98.6% 115.2 83.69 46.73 tOLHS 22999 =344 1,865 3491 N H] 4878 -.36% 8706 2295
a0 2.3 118.3 186.5 123.4 48.79 46.75 bl 2451 =345 1.122 4541 +5.188 .3823 -3 9172 12986
210,08 51.94 126.8 14,3 125.6 76.43 49.34 VL 235 -3 1,018 9588 5.2 L3799 -.254 8322 3689
20.4 36.42 133.8 116.9 136.1 78.98 S1.94 {189 3495 =482 1.182 5578 HE P} 5452 -431 9662 3683
230.08 60.87 138.9 121.3 141.3 84.07 54,54 PooLB 2489 =294 1.183 6083 i .69 .3758 =315 9683 A
240.00 - 45.36 146.6 132.5 151.8 86.62 5714 t 1829 2931 .40 1.348 875 { o 5.Bde 4573 -.433 1,183 3994
2.8 74.48 151.8 137.6 199.7 89.17 9.3 LI 1 7] 2921 - 468 1.458 6865 ToobIM 4557 -.493 1192 3988
260.00 78.96 159.5 145.4 167.5 95.81 $9.713 L9 2986 -4l 1.482 7639 i b.267 4533 - A% 1196 5023
m.n 83.43 167.2 183.2 172.7 99.36 84,93 P .2898 -. 408 1.518 T894 HI N & ] 4588 -.437 1241 4665
280.89 92.55 172.3 161.4 188.6 1845 84.93 oo 2342 -9 1,978 8144 AT 3653 -.438 1.288 5355
298,89 97.82 162.6 186.2 188.5 109.5 n.12 HE 8 3397 =465 1.632 .8124 [ Nt .929¢ -.498 1.354 .33
k(N 106.2 190.3 171.4 4. 117.2 . P48 3919 -.993 2815 8093 t O b.B38 113 -.987 1.848 9321
.0 115.3 195.5 179.2 233.8 122.3 83.11 HE &1 33 -1.12 2,289 .0073 HE N (Y] .9258 ~1.28 1.672 5388
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APPLIED

FOR VIEW { FOR VIEN 2 LOAD NOVEMENT AT BOTTOM OF PILE SECTION (INCHES)

KININDM DEPTH = ] MINIMUM DEPTH = ] (TONS) SECTION |  SECTION 2 SECTION 3 SECTION 4  SECTION §  SECTION 6

MAXINUM DEPTH= = 78 MAXINUM DEPTH = 15 0" 1] ] ] ] ] [}

NINIMUM LOAD = ] NININUM 1 STRESS TO STRENGTH = ] 8.9 0057 027 7 0027 ~3e-4 017

NAXINUM LORD = L) MAXINUN 1 STRESS TO STRENGTH = 1 20.00 0118 .08 L0848 .38 0028 .02

LOAD (TONS) 1 OF STRENGTH 9 A1 0 0 e 0348

DEPTH (FEET) DEPTH IN FEET 0287 197 137 nn 067 8857

09 029 a1 0151 A .aest

472 342 242 162 0992 0862

SOR VIENS 3 TO 8 611 0461 34 0231 8151 et

AININUM MOVENENT = ] 0781 el 8 1)) 321 0231 18t

1AXIHUN MOVEMENT = 3 0952 0762 2682 422 0322 0252

4ININUM X STRESS T STRENGTH = [] 1206 L8986 0786 8688 M7 839

AXIMUM T STRESS TO STRENGTH = 1 B 1163 0963 733 L8593 8493

i OF STRENGTH 1642 A3 1159 N L0730 L8638

0VENENT IN INCHES 1866 1576 1326 1858 L0876 8756

2=z CURVE 2108 790 L1528 Jd220 1038 8898

150.80 2359 209 AT39 J409 1209 859

ACEEB I MD MTE BTF B MPH BT M MK ML NN 0 P e RS HT By e ey uron

160.00 L2619 L2249 1939 1599 A9 129

170,98 2918 L2518 278 160 L1588 J41R

168.00 L3154 203 23N 984 JTH L1554

190.08 3428 .2988 . 2608 L2168 L1918 A738

269.00 3725 325 .2855 2385 L2115 1935

A8 3559 Jdue 2639 22339 2148

4383 .3863 L33 . 2893 2583 2383

230.00 4752 4212 g1z 3182 .2832 2642

240.00 S AST4 A8 3484 3144 L2924

258.80 9568 4976 Al .3836 3486 3256

260,08 6862 L5442 . 4882 A2 3862 3632

270.80 6579 .5929 5339 A879 4289 A3

280.28 223 6453 9833 S AT33 4483

298,98 7780 7878 6438 S .5288 .Sele

Jge. 08 1.836 9624 694 8144 7684 . 1384

310.e8 1.881 1.885 9355 8465 17985 7685

G/l
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DAM COMPRESSION TEST 2-1

LOAD DISTRIBUTION CURVES

DATE DRIVEN =25 AUG 62 ! LENGTH OF TELLTALE RODS DEPTHS TO MIDPQINTS OF PILE SECTIONS (FEET) |

DATE TESTED =30 AUG 62 ! ROD #1 ROD #2 ROD 83 ROD #4 ROD 45 ROD #6 GROUND SECTION | SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION & '
! (FEET) 10.89 a.19 26,89 39.19 48.69 58.19 SURFACE (65-TTH)  (TTL-TT2)  (TT2-T13) (TI3-TT)  (TT4-TTS)  {TT5-TTé) '
H (INCHES) 128.3 2.3 2.3 .28 3843 498.3 [ ] R} -11.8 -19.8 -29.3 -3 -49.8 H

FOR PLOT PURPOSES DMLY ] L5 175 19.75 29.25 .25 49.75

PILE AREA (SU INCHES) =  21.4 SATURATED UNIT WEISHT OF SOIL (PCF) = 195t DEPTHS TQ BOTTON OF PILE SECTIONS (FEET)
YOUNGS MODULLS (TSD = 15880 INTERNAL FRICTION ANGLE (DEGREES) = 0 (RADIANS)= 6981 ! SECTION | SECTION 2 SECTION 3  SECTION 4  SECTION 5  SECTION &
ARIAL LENGTH (FEET) = &8 DEPTH TO NATER TABLE (FEET) = -9 -1.8 -16.% -23.0 -35.5 -45.4 ~54.5
FOR PLOT PURPOSES DMLY  7.803 6.9 3.0 5.5 HG.n .50
ILE PERIMETER (INCHES) sivviivinvancrniniannane 56 H ESTINATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF)
35 T0 TELLTALE DIALS (INCHES). o W25 TELLTALE DIALS TG BUTT MEASURENENTS (INCHES) .... 17 L3819 a8 1.15¢ 1.584 1774 2.8
E PILE BUTT DEFLECTION {INCHES) | MEASURED TELLTALE DATA  (INCHES) TELLTALE
PPLIED ¢ UPSTREAN CORNERS OOWNSTREAM CORNERS . AVERABE t TELLTMLE TELLTALE TELLTALE TELLTALE TELLTALE M. b
L0AD ! MISSOURI SIDE ILLINOIS SIDE NISSOURT SIDE ILLINOIS SIDE PILE BUTT ! M. 1 N0.2 . 3 LA N0. 5 (TP
(TONS)  © DR DELTA Of  DELTA OR  DELTA DR DELTA MOVEMENT t DR DELTA R DELTA DR DELTA DR DELTA OR  DELTA DR DELTA
A0 299 ] 2.884 ] 2763 1 2.94 ] ] boo362 ] Abb ] .168 ] A2 1] 42 1] 62 [ ]
.0 0 2,997 .2 2.878 .00 2759 .04 2937 .0 08 .36 2 LTINS |4 JA72 084 A5 00 A22 .82 A6 083
e i o299 .8 2.878 .46 2.7% W 2,936 M8 073 LIS LN | 13 489 .3 JA73 005 498 .08 425 .85 0B 08
500 1 2985 . 2.873 .1 2751 M2 2,931 M3 U2 o366 WM 473007 BYLIS ) 412 .1 A29 009 JS72 0
.00 2978 .02 2.88 016 .74 .19 2.94 .12 019 HI 1IN L 1) A75 08 J8 .12 Al 0 PLALIN M AT8 018
2500 2% .3 2,859 .025 273 27 2915 029 278 LR | ) 478 .012 84 016 A2 .82 NN/ 485 A2
e 2.9 .59 2.852 032 7129 .04 2,90 .838 0358 HIS 7/ RN | 1 481 .05 88 2 427 025 s 02
RGN R AL UL G 2,048 .03 212 M3 2,893 051 S5 HI 11 I 111 JA84 .08 192 .0 A3 .83 453 .81
W o29% W3 2,833 .05 2.7t .53 2,679 063 A58 LIS A T 11 .466 022 J95 .87 A3 .03 FLUTN 1)
5.0 4 2922 .87 2,821 .83 2,699 064 2885 079 0788 .38 e A9 2 .32 LA 1)) FLULIN 11
se.ee 1 291 .09 2.808 076 2,686 .7 2,851 893 4838 LIS 1L I 114 A9 028 L U k1 A8 W JATE 54
55.08 1 2.895 1M 2.793 .9t 2671 092 2,837 @7 L8985 T3 .8 498 .32 208 .8 A5 852 FLETRN 13
e 128719 .12 2775 489 2,655 .108 2819 125 1155 LIS S /] I M) 23 .15 A6 058 488 868
85,08 1 2859 .14 2734 .43 2634 129 2798 .14 1363 LIS L 774 8- LN 5 218 .85 A63 863 A95 075
e L 2831 168 2725 89 2606 157 271 AN 1045 t.366 A 508 .42 222 8 A7 008 .50l .98t
FEN L B L B 2,684 .2 2,565 .198 2,728 .21 2058 .38 .02 S0 .M .226 058 A5 W3 587,687
ee.00 ! 2,742 .29 2,638 .26 2.518 245 2679 265 2533 HIE | 7)) S13 .7 W23 .62 481 079 13 .89 569 187
85.08 ! 2,484 315 2.578 .30 2.4 .33 2,619 325 313 LIS TR L) JS18 .85 235 .67 A8 084 g2l 573 .13
99.00 ! 2,413 .38 2.5 .3n 2,389 .34 2.549 395 383 HIS L I 1] 519053 239 0t FLLIGN 525,185 582 .12
95.08 ! 2.538 .48l 2483 454 2.312 451 2,411 413 4598 39 833 524,058 244076 A8 93 53 . .988 .126 |
tea.ep 1 2,438 .Sel .30 5% .21 583 237 .5 3613 .39 .8 527 .01 249 .81 S0 538 .18 995 133
15,00 1 2,342 657 2.235 (649 2118 645 2278 .bbb 6543 .39 .03 53064 254 .08 S0 105 5431 02 14
te.e8 222 .73 2117 w 2 .78 2,181 .763 13 ER ) RN A3 534,068 259 .09 S 112 G513 689 147
11540 1 2,134 865 2,828 .85 1.989 .85 2.1 873 862 HIEL | A 1)) 338 .02 «263 095 S8 (116 855 135 14152
12008 1 1717 1.082 1.804 1.98 1.688 1.075 1.849 1.895 1.963 P 2 54075 268 .t Su L5601 .M .62 158
125.00 i .81 1.189 1.697 1,187 1.582 1.181 1743 L2 119 HENN| TN 11} LU 1] 213 .18 928 126 567 147 625 183
. {1,548 1.451 1.427 1.457 1313 1.45 1472 1.472 1.458 ool LM 548 082 277 8 SR S72 192 .63 168
HE B[ By A1 1,127 1.797 02 1,743 L4477 1.752 oA W 351 085 .22 114 RN 87757 635 173
LB 2.1 678 2.286 971 2,192 J3 221 2.2 oA J354 .088 .288 .12 47185 .582 .162 b4 178

9Ll



e

LOAD IN PILE AT SECTION NIDPOINT

SECTION |
[]
5.407
2,34
1.381
16.21
13.5
18.58
23.5¢
2.6
.42
361
39.88
.81
9.0
54.82
9.83
1.0
66,82
.83
76.04
1.0
82.23
9186
9.06
9,25
106.1
107.3
108.5
113.5

[}
2.816
2.816
8.447
9.432
14.08
16,89
19.71
25.34
2.53
.97
9.2
39.42
45.05
50.68
.87
56.32
§9.13
61,95
3
ARl
78.84
81.6b
87.29
92.92
52.92
1.4

187
109.8

SECTION 2 SECTION 3

]
4115
8.23t
115
12.35

- 1648

0.58
2469

2.8

32.92
.92
32.92
5.27
49.38
49.38
81.73
81.73
£9.%8
H.08
..
82,3t
0.
94.465
94,85
1029
111
1Lt
119.3
131.7

]
“L14
114
4.28
4.28
8.5
w7
12.84
19.26
19.26
3.54
25.48
.62
2.82
29.9
321
36.38
3638
38.52
.38
4066
48,68
4“9
IR ]
47.88
"
H.22
§7.78
53.5

[ ]
~2.82
~2.82
-2.82
2-13
2e-13
2.816
8.447
11.26
.
19.70
5.3

L Wb

k.
3661
39.42
39.42
5.8
45.85
50,68
5. 68
S0.68
.68
93.5
§3.8
9.3
$6.32
45.05
41.87

SECTION 4 SECTION §  SECTION &

]
2.816
2.816
2.8t
3.632
8.447
11.26
14.08
16.89
2.83
2.5
25.34
28.16
2.1
i
36,61
39.42
36.61
2.4
2.4
2.2¢
47.87
47.97
47.81
41.87
45.05
45.85
45.95
45.05

SEC 6§-2  SEC 23
™z ™ 1

] ]
0398 -3
438 - 145
1198 Jd168
2620 -.160
991 =064
230 -1
2788 =13
2673 A28
A998 -.278
3469 -.092
280 74
3752 - 157
3837 =118
3522 348
4947 =3
318 =145
A7 =20
SUS -.325
448 -.099
. 4885 YLl
AT69 =313
.Steg -.348
W53 EatH
4937 =267
54 -.487
S22 =261
5105 =33
95 -.585

ARLARDL MLTLLUI LY IACAR DINL3D 444

SEC 34
w1

[}

B LN
A3
-
1819
1782
222
2673
029
.3082
2118
1634

393

864
4381
L6684
ST18
1575
8020
853
9394
1.125
1,121
L
1.259
1493
1.3%
1.389
1.764

SEC 4-5
Thi

’
32
8965
+1382
A8
1668
153
183
1558
A9
746
0866
-
=118
-5
=143
-89
=169
=127
=209
-.195
=193
=112
=167
=128
=208
-.138
279
4097

SEC 5-6
1 W %

]
=127
=127
=127
=127
=191
~191
=127
=127
=191
=854
[]

[]
J276
8635
0835
Te-15
4905
8633
1985
1985
8635
JB635
J278
Jqm
378
254
»mn
0635

SEC 1-2
1

]
1083
Rt
3128
.6859
S
6256

229

6998
1.073
18
J437
9824
29523
9221
1,29
113t
1.235
1,339
1175
1.219
1.248
1.353
1383
1,293
.51
1,367
1397
144

1 OF ESTIMATED SHEAR STRENGTH

SEC 2-3
1

]
-39
=161
1289
-
-0
=118
-.148
1418
-3
-.458
1934
=4
~129
0387
=413
-.161
-3
=361
-1
-
-.348
-.387
=209
=297
-4t
- 29
=367
~.651

SEC 3-4
1

1
Jd227
J195
-8
1582
1558
1938
2328
.8238
2689
1841
1421
3423
23
g8
5813
473
.6588
8975
J395
8170
9785
L9753
9783
1.895
1.298
1.214
1.208
1.534

SEC 4-§
1

]
.eees
642
0919
8554
4188
821
. 8589
L1838
L0871
9%
L0044
-
-.077
-.886
-.895
-89
=112
-.085
-.183
- 13
-.430
-0
=11
-.803
-.184
-.092
1648
029

SEC 5-6
1
L ]
-A72
-
-.072
-m
- 07
-8
-mn
-2
-9
- 03
]
]
716
L2358
.8358
de-15
04
L0358
L1074
074
0358
L0358
W71
A6
1798
432
WMN
L0358

LLL



APPLIED

FOR VIEN | FOR VIEW 2 LOAD MOVEMENT AT BOTTOM OF PILE SECTION (INCHES)

SINIMUM DEPTH = ¢ MINIMUN DEPTH = [} (TONS) SECTION |  SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION &
AXIMUN DEPTH= 75 MAXINUM DEPTH = ] ] L] ] ] [} ]
SINIMUN LOAD = ] MINIMUM X STRESS T0 STRENGTH = [} 0 0020 i N v 3 0828
SAXINUN LOAD = wm MAXIMUN 1 STRESS TO STRENSTH = 1 .58 a8 .28 8018 0028 .onte
-0RD IN TONS 1 OF STRENGTH L2093 63 «H53 033 043 4833
JXPTH IN FEET DEPTH IN FEET 3t nn .81 . 0861 N ) A8

0221 an 0131 N9 9 N 1)
0283 0223 MT3 M2 3 73

OR VIENS 3 T0 8 35 0289 0229 0169 39 0089

SINIMUN MOVENENT = [} M1, .88 33 024 A 014
RXINUR MOVENENT = 3 57 451 Ml B2 2 9
VINIMN 1 STRESS TO STRENGTH = [} 0694 .0504 050 039 34 24
WAIINUN 1 STRESS TO STRENSTH = | . 55.0 483 694 0614 N L1 MY 314
. OF STRENGTH .0 4987 8847 3 0607 050 407
IOVEMENT IN INCHES s.n A1m Jqa7 .0897 8787 8 0547
-z CURVE nn BLlY] 1262 11482 1002 0872 0752

%.M 1837 1667 4517 1387 Jg2 L1097
an.n 2305 2105 1955 21785 1643 1505
85.M 2878 2668 2498 2328 2188 2038
w.n 3568 3348 3168 2968 2828 L2678

438 A8 3888 3n8 .3538 L3388
1n.n S35 55 4855 A66S L] 335
105. 0 6238 5958 5738 L5508 5368 5198
1.0 7383 7893 6863 6653 4473 6303
115.0 am 7981 T3 1521 133 T8t
1.0 1.7 1.814 9894 9674 9484 9314
125. M 1151 1.118 L Lm 1.049 1.033
130.00 1.48 1.382 1,355 1,382 1312 1.2%
135.08 1.7112 1.6 1.645 1.618 1602 1.586
JLIN 1} 2,158 2119 2.087 2,062 2.M5 209

8Ll




VAN B CH DI B FH BN RN D K L M N N D R @ RS T U VN X YD DA I AB I AC I AD L AE G AF DI A ML AH L AL
AN COMPRESSION TEST 2-2
-OAD DISTRIBUTION CURVES

JATE DRIVEN =18 AUS 62 H LENGTH OF TELLTALE RODS DEPTHS TO MIDPOINTS OF PILE SECTIONS (FEET) H

WITE TESTED =24 AUG B2 i ROD #1 ROD #2 ROD 43 ROD #4 ROD #5 ROD 46 GROUND SECTION |  SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION & i

' (FEET) 11.98 21.48 31.78 2127 52,83 42,83 SURFACE (65-TT1)  {TTI-TT2)  (TT2-TT3)  (TT3-TTH)  (TTA-TTIS)  (TTS-TTa) H

H (INCHES) 132.9 2817 381.3 505.52 634.3 753.9 ] -3.99 -12.4 -33.0 -43.4 H

’ FOR PLOT PURPOSES ONLY ] 3.587 12.37 33.05 a8

‘ILE AREA (SQ INCHES) = 2.4 SATURATED UNIT NEIGHT OF SOIL (PCF) = 138 DEPTHS TO BOTTOM OF PILE SECTIONS (FEET) H

‘OUNES MODILUS (TSI) = 15800 INTERNAL FRICTION ANSLE (DEGREES) = L] (RADIANS)= 4981 | SECTION 1  SECTION 2 SECTION 3  SECTION 4  SECTION §  SECTION ¢ H

TIAL LENGTH (FEET) = 59.4 DEPTH TO WATER TABLE (FEET) = -17.5 i ~1.17 -17.6 -38.2 -48.6 H

FOR PLOT PURPOSES ONLY  7.174 12.57 38.23 48.63

ILE PERIMETER (INCHES) ..eovviviuiniaininnannes 56 i ESTIMATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) H

S T TELLTALE BIALS (INCHES).....ivvrennrnenes 40,81 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 15.69 3013 +§566 1.542 1.837 !

i PILE BUTT DEFLECTION (INCHES) H MEASURED TELLTALE DATA TELLTALE H

PPLIED ¢ UPSTREAN CORNERS DOWNSTREAN CORNERS AVERAGE ¢ TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE NO. & :

! NISSOURT SIDE ILLINOIS SIDE NISSOURT SIDE ILLINOIS SIDE PILE BUTT H ND. 1 N.2 M. 3 M. 4 N0, § (1P} H

PR ODELTA DR DELTA DR DELTA DR DELTA "MOVEMENT i DR DELTA DR DELTA DR DELTA DR DELTA DR DELTA DR DELTA !

to2.887 [} 2749 ' 2.54 ] 2712 [} L] L. ¥ [} L [} 991 ] .99 L] 351 L] .553 LI

LI T ] 2745 .04 2.536 004 2.709 .83 A5 P43 847 .03 994 003 993 .8 352 .0 558 .83

N SN LM 2739 .0 2,531 .089 2,707 .25 0868 YL | 85 .08 997 .08 9% 006 356 085 559 L0041

A XN L 132 ..7 2.526 .o14 2.784 .08 .e108 o246 004 852 .008 e 1080 .01 36,009 L B

LI N ) 2725 0% 2.2 .n 272 .0t 53 ERYLY AN |} 855 .1 1005 .04 1,005 .05 364013 568 L0131}

LN LN 2.718 .03t 2513 .27 2.498 .814 0203 HY L0 I 1 1) 857 .3 1.009 .06 1089 .09 .38 007 S72 817

2.5 .2 711 .9 2.547 .833 2,694 .018 8255 HEY <IN [} .86 016 1.3 a2 1014 .04 a1 . S76 .02

to2.M2 015 .12 W7 2501 439 2.689 023 31 Y1 (1] 863 019 1.8i7 .02 1.018 .028 31702 .58 025

Po2.038 .019 2695 054 2.495 .045 2.685 .827 0363 LYY 2 866 022 1.022 .03t 1,022 .32 .382 .03t .585 .03 i

a3 2,687 062 2.488 .852 2,879 .33 L0428 [ LI V3 869 025 1.026 035 1.027 .837 387 .03 589 .03

12 N 2619 .0 248 .06 2,673 .03 495 Pou256 A 072 .028 1.3 .039 1.032 .42 392 .M 995 .M

Po2.022 .38 267 09 2473 007 2,606 M6 0568 t.287 M5 075 .83 1034 043 1,038 .048 .39 .07 598 043

Pams M2 2,661 .088 2.465 075 2,659 .53 0645 LI 1 BN 11 078 034 1038 .047 143 053 A8 092 687 052

HN ) N ] 2,652 497 2,456 .084 2,651 .061 A3 W26 018 .881 .037 1.042 .051 1048 058 409 058 613,858

H 2 .7 2.602 107 2.47 .03 282 W 1818 LYY N ¥} 884 M 1046 055 1.053 .063 L1564 519 064

POLY w7 2,631 .118 2,431 103 2,632 .08 092 o260 22 887 043 1.051 .06 1.858 .068 J20 .0 625 07

oL am 2417 132 2,425 .15 2.62 .892 JA03 P25 891 00 1,056 065 1.064 074 RLY2 N 1/ 831 076

PO .91 2,602 147 24 .13 2,605 .07 L1168 HEVIY AN V<] B9 .05 1.8 069 1.069 .079 433082 637 .982 i

POLNs 112 2515 AN 2.385 155 2.58 132 JA33 o269 027 897 .53 1.065 074 1.074 084 438 087 43 .88

LT LIS 253 .25 2,346 194 2.5¢ .n .1828 Poan o 901 .07 1.7 .79 1.8 .09 A5 649 09

VLI e 2499 .25 231 .3 2,505 .7 275 Y A I | B U ) 1.074 .83 1.085 .095 A5 .99 651 0% @

i L1 2,461 . 288 2,214 266 24711 24 .2535 LY I N 73 907 .63 1.079 .088 .68 . 456 105 653 098 !

LT LS 2412 .33 2.225 .35 2,423 .289 3015 Y 2/ TN ] 912,068 1.085 094 1.09% .18 A62 111 664 109 )

LTSS M 2,36 383 2,184 .35 2.38 .32 3438 LY YL BN 1) 915 M 1.9 .99 [T TR § A8 117 609 L1140

oL 3 2,311 .438 2126 414 2,326 386 4005 f.28 .03 919 .05 1094 .10 [ LY ANty ATS N 473 L1180

toLsAh LAl 2.262 487 2078 462 2,217 435 L] o282 .M 922 078 1.099 .108 L1z a2 A48 129 685 .13 )

iOLA 453 2,215 .5 2.028 .512 2,226 486 4963 .28 a2 925 .81 13 112 19 a8 487 13 92 137

I B3 11} 2.151 .59 1.964 576 2,163 .59 561 286 WM 929 .85 1169 .18 1124 13 A93 12 698 143

Hs. L3 5T 2,893 .656 1.997 633 2,105 687 175 LY VAN [+ 932 .88 L1322 113 . A99 148 g 19 0

15600 1 1344 .69 1.98 .79 1.792 . 748 1.99 .716 J315 I AN LY 935 .91 1119 .128 1136 146 .585 . 154 JI %

6L1



LOAD IN PILE AT SECTION MIDPOINT

SECTION 1
]
-1
.M
489
3.9
[N -1
ne
11.81
12.82
17.56
2.9
2.4
2.4
2.6
B9
38.583
39.54
"2
49.92
8.0
8.4
59.90
.24
nn
n.n
8.4
6.
87.94
88.95
93.68

SECTION 2

]
5.4
Lb
.29
15.43
8.9
.58
nn
.67
3.4
3681
4.15
43.73
48.97
L4
4.0
873
54,30
56.68
2.2
A58
9.4
87,45
87.45
9%5.17
9.74
1983
i15.5
b
113.2

SECTION 3

]
]
]
.9
.19
12.99
15.58
18,18

23r

%9
28.57
.17
3878
336
3.9
LINH
46.75
9.34
.5
S7.14
59.73
54.93

1,52

.72
nn
7.9
80.51
85.78
88.38
96.09

SECTION 4

2,564
2,584
2,584
S.168
S.168
2,564
S.168
1.752
12.92
15.50
18.09
A.487
A7
2%
25.84
25.84

.28.42

3t
in
3.4
LN
36.18
36,18
43.93
4.3
48,51
46.51

SECTION 5
]

=514

=2.57

- B

=54
-5.14
-.n
-5.14
<257
-2.57
&
-2.97
~.97
m»
2§72
S 14
sS4
.1
1.7
10.29
.29
12.86
12.86
15.43
18.98
18.00
18.00
2.5
2.5
.58

SECTION &

&
5,154
-2.60
2597
m»n
Yy
m»
~2.6¢
-2.40
=519
-2.68
-18.4
M
m»n
MmN
m»
»m»
N
2.597
MmN
.1
-18.2
-5.19
-.19
-15.6
2,597
2,597
2.597
2.997
5.194

AVERAGE DEVELOPED SHEAR STRESS (TSF)

SEC 65-2
w1
1
8841
1261
1682
1657
an
L2498
U473
2U48
2868
.328%
3264
3684
34659
.4eee
A5
4830
4450
4871
A4
5286
S
AT
5637
3166
.5587
.Le07
.5982
5957
6378

SEC 2-3
™1
]
1089
.1598
1855
.1582
1039
Bty
1561
L1551
1546
154
L2068
2863
259
12585
2042
3182
1)
2554
38t
0
L
A28
S5
AL}
N5
4108
4050
A17
3536

SEC 3-4
™w 1
1
]
]
8542
.1p81
2059
2181
2700
A3
A3
A5
.3786
3769
3192
31
.4872
A875
4878
9956
5958
23961
039
7578
8656
7583
.86
759
9205
8872
1.829

SEC 4-5
™1
]
1062
053t
159%
159
1598
2661
213
1863
.1599
2132
319
IR IAY
373
3138
iy 1)
R
743
a3
3745
JA219
18
L]
327
318
3753
L5354
4289
3356
9356

SEC 5-6
™1

-204
N H
-.160
-1
-0
- 160
-453
A5
45483
005
L1818
-.053
3e-17
4533
1085
085
1598
Jdeee
203
3183
5427
3738
4888
L4954
L3198
It}
313
37123
3183

SEC 1-2
1

]
28
%70
429
423
X
6364
5320
6256
1338
B4BS
L8341
9416
.9352
1.043
1158
[ kL)
1.137
1.245
1.238
1,346
1.339
1.219
1.441
1.3
1428
1.535
1,529
1.522
163

1 OF ESTIMATED SHEAR STRENGTH

SEC 2-3
X

]
JA13
678
1103
1654
. 1886
1081
1632
1621
1616
a1
2162
2157
2788
2102
2%
L3243
3238
L2678
221
J218
3205
313
L3189
4859
429
4286
4215
4827
3697

SEC 3-4
1

[}

1

L]
Ja3
8865
4729
A7
L2162
3455
LE7)
3459
3032
03
3036
303
392
3904
390
4769
A2
AT
5637
5069
4932
6073
6936
6879
J372
4945
8248

SEC 4-5
1

]
D589
A3
1835
1035
1035
JA725
1381
.B691
BUA
1382
2874
21
2422
242
L2079
2425
S
227
2428
2775
245
243
288
2433
U3
Ut
.27
473
R ITA]

SEC 5-b

- 417
0883
-.087
-.858
-.058
-.087
-9
.0e83
2295
0083
881
-89
2e-17
0298
0588
L2540
.87
2577
18
LAY
3498
L2035
L2617
3785
473
1736
L2828
202
733

08l



OR VIEW |

INIMUN DEPTH = [}
AYIMUN DEPTH= o
INIMUM LOAD = ]
AXTMUN LOAD = 20
04D IN TONS

ZPTH IN FEET

IR VIENS 370 8

INIMUN MOVEMENT =

ATHOM NOVENENT =

NIMUX 1 STRESS TO STRENGTH =
MMM 1 STRESS TO STRENGTH =
0F STRENSTH

IVEMENT IN INCHES

-z CURVE

FOR VIEW 2

MININUN DEPTH =

NAXINUN DEPTH =

MININUM 1 STRESS TO STRENGTH =
MAXINUM % STRESS T0 STRENGTH =
1 OF STRENSTH

DEPTH IN FEET

APPLIED

125.00
13808
135.00
f40.00
145.00
150.00

SECTION 1
.0802
0925
0945
08
M5
057
L0192
0240
8284
1332
2382
N LY
0587
0584
0654
73
0854
.1581
A9
.1386
1916
2269
2731
3126
13686
A5t
4608
5238
579%
.6918

NOVEMENT AT BOTTON OF PILE SECTION (INCHES)

SECTION 2
0002
0085
L
0837
L8855
.0a87
8112
4
L0164
22
242
0287
0337
0394
0454
8529
JBbl4
A
0947
1386
1626
1959
2391
2786
3316
Sm
4218
4828
15366
5478

SECTION 3
0
.0aes
0815
7
A2
N L)
0852
Han
07
0182
132
167
v
8254
0304
8359
434
8541
A739
10886
139
1709
L2031
250
8%
4T
38
L]
5826
6188

SECTION 4
. 0802
0005
0015
o087
2015
0827
.32
4030
0084
0082
0182
117
0147
L0184
224
0279
0544
ALY
0639
0976
J278
L1589
it
2386
L2896
333
3738
4338
4846
5928

SECTION §
0082
0828
0025
0827
8833
M7
8062
N
074
0092
12
0127
0157
8184
2
.8259
832
41
0689
8936
1236
839
1961
2326
2826
3261
3668
4258
4766
5848

SECTION &
. 1]
0005
0835
0817
0835
047
0062
Lese
g
0112
0122
187
4157
8184
2
4259
0324
i U
8599
0936
L1266
1689
1981
2356
2886
3251
3658
A8
7%
9828

18l
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AN COMPRESSION TEST 2-3 Co
LOAD DISTRIBUTION CURVES

MTE ORIVEN =27 AUG 62 H LENGTH OF TELLTALE RODS . DEPTHS TO NIDPOINTS OF PILE SECTIONS (FEET) H

MTE TESTED =3 SEPT 82 ' /0D 41 ROD #2 /0D 43 ROD #4 ROD 5 /0D #6 SROUND SECTION § SECTION 2 SECTION 3  SECTION & SECTION 5  SECTION & H

! (FEED) 11,11 AU 35.81 48.998 41.90 nn SURFACE (6S-TT1)  (TRA-TT2)  (TT2-TT3) ({TT3-TT4)  (TTA-TTS)  {TTS-TTé) '

: (INCHES) 133.3 288.1 "7 587.98 742.8 896.4 [ ] ~3.26 -13.0 -23.8 -38.3 -39 -63.7 !

FOR PLOT PURPOSES ONLY ] 3.261 2.9 25,82 38,32 38.86 83.7

ILE AREA (SQ INCHES) = 21,4 SATURATED UNIT NEIGHT OF SOIL (PCF) = 13¢ 1 DEPTHS TO BOTTOM OF PILE SECTIONS (FEET) H

/OUNGS MODULUS (TST) = 1Seee INTERNAL FRICTION ANGLE (DEGREES) = L] (RADIARS)=  .6981 | SECTION |  SECTION 2 SECTION 3 SECTION &4  SECTION-5  SECTION & H

WAL LENBTH (FEET) = 7 DEPTH TO WATER TABLE (FEET) = -16.4 ! -6.52 -19.4 =32.2 -4 -§1.3 -1 H

. FOR PLOT PURPDSES ONLY  4.521 19.82 2.2 LN §7.31 nu

‘ILE PERIMETER (INCHES) ..... 56 . ‘ ESTINATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) H

§ TD TELLTALE DIALS (INCHES)... ceerenene 33,06 TELLTALE DIALS TO BUTT NEASUREMENTS (INCHES) .... 9.75 ! 3551 5802 1.343 1.889 2.05% 2.418 H

H . PILE BUTT DEFLECTION (INCHES) H KEASURED TELLTALE DATA ~ {INCHES) TELLTALE H

PPLIED ! UPSTREAM CORNERS DONNSTREAN CORNERS AVERAGE t TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE NO. & H

i MISSOURT SIDE ILLINOIS SIDE NISSOURT SIDE ILLINOIS SIDE PILE BUTT : LUAS! ND.2 M. 3 ND. 4 M. § 33141 H

tODRODELTA DR DELTA DR DELTA DR DELTA KOVEKENT tOORDELTA DR DELTA DR DELTA DR DELTA DR DELTA DR DELTA

{2,861 1] 2.699 ] 2,895 ] 2.389 L] [} LI ] o913 ] 1.2§ ] 1.299 ] 119 ] 1.374 [

i85 205 2.6% .87 289 .88 2,386 (043 . AL HE TR )} S5 1.253 .03 1.302 .083 1192 992 1.378 -.984 @

12,849 012 2.693 b 2.885 .BY 2.38 .09 993 io.812 .3 879 .00 1.251 .87 1,388 .809 1197 087 1381 .407 @

[N LN V) 2.689 .M 2.88 .05 2313 M M55 t.Bl4 L85 53 1.262 .012 [0 P 1) 1282 .02 1,387 M3

HIR: 51 N M 2,584 815 2,874 .0 2,35 44 0225 815 e 387 14 L2867 M7 1318 .0% 1.208 .08 1,393 819 !

o8 M 2678 .02 2.867 .28 2.356 433 038 P87 .08 589 .86 L a2 1324 .05 1.215 825 1.4 826

{2807 0S4 2.612 021 2.857 .838 2.345 044 488 HIN 1L BN A9 021 1.219 .49 1331 .32 1.222 .932 1408 034

LR LTI 1Y) 2,69 M3 2.851 .8M4 2,333 .05 93 LI /2 1] 598 .25 1.284 .34 1.333 .03 .23 .. L5 4

toaTe .68 2,667 .13 2.84 855 2319 W 8595 to.e2 a3 601 028 1.2 .0 1340 M2 1.238 .48 a5

LN ) 2,633 .88 2822 .83 2,298 891 084 LIS /U0 JH) 485 032 1.29% 846 1.348 .049 1.247 .857 1433 .05

§T726 135 2,612 .87 2,767 .188 2269 .12 128 HI 7 I 11 61037 1.302 .852 1.361 .862 1,235 .86 f.440 867

t2.48 L1681 25712 427 2742 183 2225 .164 15863 .87 .8 NI [} 1.308 .85 1.366 .067 1.261 .07} .48 a4

t2.620 . 2486 2515 184 2.682 .23 2171 218 - 2039 HI 7 N 1] 618 M5 1312 .482 13712 .47 1.267 m? 1.453 079 @

P52 299 2,483 2% 2,825 .27 2411 .218 2788 P8 a2 622 .09 1,316 .868 1.378 019 1.273 .983 1.459 085 !

tO2585 .35 2.407 292 2.57 3% 2859 .33 L3258 {832 a3 526 853 1322 .02 1,384 .085 1.279 .089 L5 .91

PO2.453 .8 2,367 .32 2.519 .37 1.998 .391 3768 HIR LR 5] 629 .05 1.38 .478 1.385 .86 1.285 .95 L4797

P393 ek 2.382 .397 2,463 432 1.957 432 4318 {8l B2 433 B 1,334 .084 1.394 095 1.291 .1 1478 .84

H LY 1L 2243 456 2.41 485 1.899 .49 4875 i.838 029 437 .84 1,339 .089 1.402 103 1.298 .198 L4611

i2,286 .98 2.189 .51 2,35 .53% 1,842 547 5428 HENN LN 11 NI 1) 1300 1.489 .11 1385 115 [T b A

t2.238 48 2,141 558 2,306 .589 1,793 5% 915 to.82 3 445 072 LI L4 115 131 a2t 1499 128 ¢

§o182 .79 2.085 .olé 2.249 b4 1,738 .851 6475 EI L L 5} L4900 1,355 185 1421 122 1.318 .128 1597 13

a1 an 2.045 .64 2,203 .692 1,69 699 493 HI 1T I 19 852 079 L3 .1 1,428 129 1,325 135 L5134

P20 785 1.989 .71 2143 ™2 1,832 .19 281 ILB47 038 .65 083 1.366 116 LA 13 1.332 .12 1,92 .14

LI JUI L 1,932 .787 2.08¢ .81 1,575 .Bl4 093 HI 1L N ) b6 087 131 a2z L4 1y 1.339 .49 1.527 183 ¢

12088 1 1040 913 1,871 .828 2018 8717 1.512 .877 .8738 LI~ L} 064 B91 1.378 .128 147 148 1,346 156 L3 6

125.08 1 1,889 .92 1.809 .89 1,95 939 1,45 .939 935 to.852 668 095 138 a3 1.450 155 1.354 .14 1.542 .168 @

3.0 ! 1.623.1.038 1739 .9% 1.89 1,885 1,382 1.87 1.0 HIN LI 1] 472 .99 L3 . 1.461 .162 1.381 .11 L5641

135,06 © L748 L113 1.7 1.029 1.812 1.083 1,305 1.084 .m to.8% W7 875 .12 1,395 .145 L4917 1,31 .18 1.558 .18¢ !

“eW ! L.045 1.216 1,585 1,134 1713 1,182 1.267 1,182 [V L L N -] 481 188 1404 154 1477 178 1.378 .188 1.567 .193 &

s ¢ LS L33 1464 1,235 1,603 1,292 1099 120 1.287 to.860 .92 487 114 143 183 1.481 .182 1,389 .199 .57 28

156.00 1,316 1545 1,245 1.454 1.367.1.508 .884 1,505 1.563 i .86 .55 49 121 1422 (72 e 2 48t .21 159 216 3

o



LOAD AT
GROUND
SURFACE
(T0NS)
"
..
0.0
1508
a.8
n.n
unn
nn
.
4.0
u.n
5.8
“u.n
65.08
ne
ne

5.4

ne

"0
1NN
5.8
1e.90
115.0
nn
125.00
138.08
139.00
m.n
145.00
5.0

L0AD IN PILE AT SECTION MIDPOINT

SECTION 1
]
5838
5.26%
9.955
10.54
15.22
15.91
a8
oR ]
29.87
3045
5
18
wst
15.09
W
e
59,15
63,83
48,52
naA
7.8
70.47
816
5.
89.43
3.1
97.60
186,
mm.3
1241

SECTION 2

'
2.1
6,221
ny
1,59
16.59
2.81
2.3
]
1.2
3.5
.8
5184
5.9
8.2
4.2
.43
72.58
.45
£0.87
85.02
7.0
9.3
7.4
103.7
w.e
120
144
2.3
128.6
136.9

]
2.0
2.4
4.180
6278
12.54
16.72
1.
-4 ]
2%
.35
5.8
35.33
I

LA

5.9
St
S2.25
.43
§8.52
6.4
184
6.9
3.4
n
81.58
B3.68
89.8
9%.13
102.4
186.6

SECTION 3 SECTION 4

1
4390
2.1%5
439
6.584
6,504
Se-13
4.3
6.584
21.95
19.75
24.14
2.4
2.5
12.56
2.4
nn
3512
32.92
.34
L] ]
i
.
4.9
®.n
8.29
e
52.67
LT
61.45

SECTION 5

]
2.0

415

“2.47
2.0
[}
]

2.4

12.44
16.59
6,221
B.295
8,295
8.295
8,295
18,46
12.44
137
10.37
12.44
12.4
2.4
.52
16.59

16,59

18.46
18,66
AN
2.1
35.25
22.81

SECTION &

4180

]
2.9
2.5
2,09
4.180
2.4
4.180
4.160
4199
8,210
410
4,168
4.180
4180
62N
4.180
4180
8,359
10.45
8.359
8,359
8,359
8.359
8,359
8.35¢
8,359
10.43
8.35¢
10.45

'
i
+
i
5
i
]
i
1
‘
)
i
Il
H
fl
i
i
i
l
i
fl
i
fl
i
l
i
]
i
]
4
'
i
l
4
]
i
'
b
]
‘
'
i
'
:
]
4
fl
i
'
i
'
i
1
i
i
H
'
H
'
i
]
i
1
H

SEC 68~

TAU

]
483
624
A76%
563

AVERAGE DEVELDPED SHEAR STRESS {1SF)

2 SEC 23
1 TW 1

[}
~3e-4
8689
1832
JA721
0875
Jg8
1785
A5
AN
2034
2829
210
2015
3752
3083
3847
Jn
3039
3728
Am
3120
st
55
395
A3
4385
A3
Rl rs)
A383
S04

SEC 3-4
™ 1

]
2358
-3
434

SEC 4-5
T
[}
J354
1458
N is)
J1
A28
A128
=23
=138
~1n
12687
1957
2m
270
3457
-9
4999
3478
4228
E il
4248
4998
Aokd
20
4665
R
L
.583t
5456
JA1R
N

1

SEC 5-&
T X

Ll
=09
B
-89
- 033
-7
272
.1378
L2069
84
0338
0684
0684
N L
2415
J09
4032
1032
8681
3R
D881
1027
A372
4372
1718
1718
2064
A
485
2061

SEC 1-2
1

]
1359
1755
J205
1584
39
339
21
A3
4527
2
L339
.3789
4185
Jdate
4978
53N
S
jb.]
6562
6958
8317
758
B14b
J5
1975
83N
973
9163
7633
NIl

1 OF ESTINATED SHEAR STRENGTH

SEC 2-3
1

1
-3a-4
0703
L1853
1756
689
036
JA73
Bl
A0
75
2an
20178
2
.3e28
S
319
459
S
e
A4
3795
BUILH
4137
84
479
73
15
Lt
M5
S5t

SEC 3-4
1

]
8267
-9
0253
N )
0748
1294
2402
2642
.2895
120
iy U
1454
1987
J427
3629
3322
2748
2
3268
297
2948
3481
A5
268
A522
ATTS
468
9549
751
5762

SEC 4-5
1

]
0218
2863
8432
8654
Bsbb
Bbbh
=126
=081
=i
1591
115¢%
1603
1683
.1
-1
1184
y: 1)
2583
27
2516
2960
2158
254
2762
21
J29%
<453
3231
1852
L3909

SEC 5-b
1

]
-.851
-3
-84
-3
-7
-0
.19
8671
A
Abb
f T
334
334
8334
175
L850
4582
0502
331
0162
433
050
D68
8648
9838
8836
1885
.0835
L2183
108

€8l



APPLIED

OR VIEN { FOR VIEW 2 LOAD HOVEMENT AT BOTTOM OF PILE SECTION (INCHES)
ININUM DEPTH = ] NININUN DEPTH = [} (TONS) SECTION 1  SECTION 2 SECTION 3 SECTION & SECTION 5  SECTION &
AYINUN DEPTH= 14 MAXINUN DEPTH = %5 n ] [} [} ] ] [}
ININUM LORD = ] MININUM T STRESS TO STRENGTH = ] N 8032 0822 w2 02 0022 0082
AXINUM LOAD = 280 HAXINUM X STRESS TO STRENGTH = 1 e.8 Mg 0036 L0 26 0026
4D IN TONS 1 OF STRENGTH 15. 1 060 0038 44 083k
PTH IN FEET DEPTH IN FEET an nn 9t i L 0051 N L
5.0 0235 L0158 B85 .65 0055
Wna 317 020 MY 0897 77
JR VIEWS 3 T0 8 ) 5.8 0393 0253 183 8183 i 93
ININUN MOVEMENT = t we W77 8327 20 87 N2 Nty
AXINUN NOVEMENT = 3 45.00 N7 534 39 A364 0284 0264
NIMUM 1 STRESS TO STRENGTH = 1] se.e0 2980 am 8820 A58 40 J47e
IR T STRESS TO STRENGTH = i 5.0 1399 169 0999 0989 0889 8839
OF STRENGTH 1957 A7 1537 1427 1387 1367
IVEMENT IN INCHES 2507 2237 2047 1937 897 1877
-z CURVE 384 274 . 2559 2029 2389 2369
3548 323 3 293 2848 2828
4072 32 3502 3392 3332 332
Al 4281 A 3871 a2t .3et
145 A785 4515 4355 4305 4283
o1 5224 A4 AT AT 4694
5135 S5 455 5285 9225 JS175
8592 H172 . 3862 3672 L5812 5572

183 4713 6383 5193 5123 6883
NI J257 5967 4717 6837 6597
8364 7864 404 J2% J24 I

8958 8438 .Bo4B 7838 748 778
9614 N Bosd 8444 8354 8314
1.034 9794 9344 A1 9014 8974

1.133 1.075 1029 1,485 9948 9898
1,239 tan 1.128 1.189 1.092 1.088
150.00 1.433 1.387 1.33% 1.308 1.297 1.292

81



B oCd WOFH B K T dn Lt mi oo Ril SN UiV XU YD T VU AATIAB I AC I AD Y AE D AF LI AB UL AH BRI

AN CONPRESSION TEST 2-4 .

0AD DISTRIBUTION CURVES
ATE DRIVEN =26 MG 82 LENGTH OF TELLTALE RODS DEPTHS TO NIDPOINTS OF PILE SECTIONS (FEET) |
‘ATE TESTED =2 SEPT 82 ROD 42 ROD #3 ROD 4 ROD #& SECTION |  SECTION 2 SECTION 3  SECTION 4 SECTION 5  SECTION & '
(FEET) 11.64 2.1 2.3 a.n 83.42 (6S-TT1)  (TTI-TT2)  ({TT2-T13) (TT3-TTA)  (TTA-TTS)  (TTS-TT6) i
(INCHES) . 138.7 264.5 388.1 S12.64 T61.0 -6 ~114 =321 -42.5 H
FOR PLOT PURPOSES OMLY 3.9 11.38 2.0 42,45
ILE AREA (SQ INCHES) = SATURATED UNIT WEIGHT OF SOIL (PCF) = 13 DEPTHS TO BOTTOM OF PILE SECTIONS (FEET) |
OQUNES MODILUS (TSD) = 15000 INTERNAL FRICTION ANGLE (DEGREES) = L] (RADIANS)= 4981 GECTION |  SECTION 2 SECTION 3  SECTION 4 SECTION 5  SECTION & H
(1AL LENGTH (FEET) = 1] DEPTH TO WATER TABLE (FEED) = - -b.18 -16.6 =313 -4.7 H
FOR PLOT PURPOSES ONLY  6.182 16.58 3.2 42.66

(LE PERINETER (INCHES) ..v.evnieicennininnnnns 56 H ESTIMATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) H
3 T0 TELLTALE DIMS (INCHES).eievveveonaverarss 65,5 TELLTALE DIALS TO BUTT MEASURENENTS (INCHES) .... 11.89 3372 04 1.588 1.875 i
' PILE BUTT DEFLECTION (INCHES) | MEASURED TELLTALE DATA TELLTALE H
PLIED ! UPSTREAN CORNERS DONNSTREAN CORNERS AVERAGE t o TELLTALE TELLTALE TELLTMLE TELLTALE TELLTALE ND. & H
LOAD + NISSOURT SIDE ILLINOIS SIDE NISSOURT SIDE ILLINOIS SIDE PILE BUTT H M. 1 X0.2 . 3 NO. 4 M. 5 (11P) H
CTONS) © DR DELTA DR~ DELTA DR DELTA DR DELTA HOVENENT t DR DELTA DR DELTA DR DELTA OR  DELTA DR DELTA R DELTA !
N A L] 2,811 ] 29 ] 2,989 ] ] toan ] 381 [} 1.032 [} 686 ] 30 ] 634 [ B
1500 ¢ 294 2,841 .03 2,884 .026 2,895 .04 M9 Poanoam 387 A% L2 L9 .0 139 b4 007
e 213 2,795 082 2,853 .37 2873 .03 0458 t.183 .08 3765 1.057 023 J 5 328 .0 54 B2
G5 28 2714 183 2,785 .125 2814 .895 2B Poo.186 e W85 .02 1,067 .35 J28 882 I LTI 1Y) ST
s o273 2.5 .7 2614 .29 2.645-.264 .2838 o192 .5 395 .83 1.087 .055 J42 .05 2362 .08 691,057
AL 2.2 .63 2,336 .54 23606 .53 3628 HENS L I 11 MU T L .» 758 .72 g1 .05 J09 075
) 2.829 .848 214 .m 2.158 .75t 763 LY. Y 3N V5 A15 054 1117 .85 72086 J39% .92 J25 9
i 1,263 1,678 1.22 1,687 1,724 1.186 L19 1.9 1.56 [ Y }} A26 065 1433 . J9 . Al L J42 .18 0
PS5 2.3% 486 2,391 985 1.945 A9 2.4 2.2% Y VRN ] A3 .0 L4 114 ;LY A9 125 52 L1180

agl



0AD AT
‘ROUND

URFACE
(ToNs)

150
nn
150
]
5.0
.0

15,00

200

LOAD IN PILE AT SECTION MIDPOINT

SECTION !

]
-4.5¢
-.52
-89
11.93
15.9¢
8.1
3.4
4.9

SECTION 2
]
0.2
2.15
8.5
.87
84,30
459
.02
1.4

SECTION 3 SECTION 4

S 139

2.9
8.5
S4.54
87.52
e4.31
9.5
9%.09

]
mn
1]

18.84
a5m
5154
.51
7.3
15.46

SECTION §  SECTION &

]
-2.57
2.9
1e-13
S04
L
15.43
15.43
12.86

]
-5.19
“10.4
=5.19
-2.60
MmN
-2.60
~5.19
-18.2

AVERABE DEVELOPED SHEAR STRESS (TSF)

SEC £5-2
T 1

[}
4867
1298
Jd208
2%
y U
290

. |

22254

SEC 2-3
™1t
]
-2
-5
2073
-7
=867
-1
-mn
241

SEC 3-¢
w1
[}

L2353
3382
2182
1.077
1.293
1,615
.m
1671

SEC 4-5
w1

[}
53
0530
J121
-053
-5
=265
=15
8537

SEC 5-6
™1

[}
8543
L1618
J875
1683
1598
3133
A
8427

SEC 1-2
1

.
2631
382
3504
L5215
L9973
0604
18363
. 6683

1 OF ESTINATED SHEAR STRENGTH

SEC 2-3
1

[}
-0
=865
29
-1
-7
- 1%
-m
2033

SEC 3-4
1

]
JdbT4
4183
697
L8374
1.005
1.25
1.382
1.299

SEC 4-5
1

]
B3
2336
23
-0
-3
- 168
L
.54

SEC §-6
1

[}
10289
8863
0573
0835
.8852
199
21
427

981



“OR VIEW 1

INIMUN DEPTH = t
SAXIMUN DEPTH= o8
{INIMUN LOAD = ]
RXINUM LOAD = 288
0AD IN TONS

EPTH IN FEET

9R VIEWS 3 T0 8

INIMUN MOVEMENT =

AXTMIN NOVEMENT =

ININUN 1 STRESS TO STRENGTH =
ALINUN 1 STRESS TO STRENSTH =
OF STRENGTH

JVEMENT IN INCHES

-2 CURVE

FOR VIEW 2

NININUM DEPTH =

NARINUM DEPTH =

MIRINUM X STRESS TO STRENGTH =
HAXINUM I STRESS TO STRENGTH =
1 OF STRENGTH

DEPTH IN FEET

— -

APPLIED

LOAD

(TONS)
i
15.08
s
5.6
s8.00
75.08
90.08
105.08
120.88

SECTION 1

]
8175
e
1851
2789
5468
JA3
1.534
2,267

NOVEMENT AT BOTTOM OF PILE SECTION (INCHES)

SECTION 2 SECTION 3

]
M35
0318
.09t
2519
5215
vy
1499
2,223

]
0995
0218
0791
2309
4955
.6813
1.463
2,188

SECTION 4

]
%5
218
0721
229
4935
66803
.46
2,182

SECTION 5

]
AILH
0228
72t
2m
A58
743
1454
2.1m

SECTION &

]
M3
8268
A4
2269
4985
6753
1.456
2.184

L8l



A B Ol D BN RN B R LN I K L RN N0 P @ RS T U VD WX Y D E AR N AB L AC 1D AD 11 AE LT AF LD AG L1 AN 1AL
AN COMPRESSION TEST 2-5
0AD DISTRIBUTION CURVES

ATE DRIVEN =28 SEPT 62 : LENGTH OF TELLTALE RODS DEPTHS T MIDPOINTS OF PILE SECTIONS (FEET) '

ATE TESTED =4 OCT 62 | ROD 41 ROD 42 ROD 43 ROD #4 ROD 95 ROD #6 GROUND SECTION | SECTION 2 SECTION 3  SECTION 4 SECTION §  SECTION 6 H

i (FEET) 11.47 .87 .47 2.4 §2.989 83.19 SURFACE (65-TT1)  (IT1-TT2)  (TT2-TT3}  (TT3-TTA)  (TT4-TIS)  (TT5-TTé) |

H (INCHES) 137.6 2624 386.9 549.69 8347 788.3 1 -3.4 -12.8 -2.3 =31 -43.4 -33.4 i

FOR PLOT PURPOSES ONLY ] 3.3% 11,99 2.4 32,65 3.0 §3.3

ILE AREA (SQ INCHES) =  21.4 SATURATED UNIT WEIGHT OF SQIL (PCF) = 1 ! DEPTHS TO BOTTON OF PILE SECTIONS {FEET) H

JUNBS MODULUS {T51) = 1568d INTERNAL FRICTION ANGLE (DEGREES) = L] (RADIANS)= 6981 1 SECTION 1 SECTION 2 SECTION 3 SECTION 4  SECTION § -~ SECTION 6 !

' '

{IAL LENGTH (FEET} = [ DEPTH TO WATER TABLE (FEET) =

4

ILE PERINETER (INCHES) vvvuvniniieinininiioanas Sé

TELLTALE nms T0 BUTT MEASUREMENTS (INCHES) .... 9.125 i

-13
FOR PLOT PURPOSES ONLY  6.793

-b.79

-17.2 <215 -31.8 -48.2 -58.§
17.19 27.49 3n.81 8.2 58.51
ESTIMATED SHEAR STREKGTH AT BOTTON OF SECTIONS (TSF)

3 70 TELLTALE DIALS (INCHES) .uivieiiieiavnneras 56,13 3785 .8268 112 1413 1.788 2.908
H PILE BUTT DEFLECTION (INCHES) . H MEASURED TELLTALE DATR  (INCHES) TELLTALE :
PLIER UPSTREAM CORNERS ) DONNSTREAM CORNERS AVERAGE t TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE M. b H
LOAD i MISSOURT SIDE ILLINOIS SIDE NISSOURE SIDE ILLINOIS SIDE PILE BUTT ' ND. 1 N 2 <~ N3 M. 4 NO. 5 (i1} H
(TONS) ¢ DR DELTA OR  DELTA DR DELTA DR DELTA MOVEMENT DR ODELTA DR DELTA R DELTA DR DELTA R DELTA R DELTA
bode 1] .388 ] 264 ] 274 ] [} PoLe ] 1.701 ] 1.754 ] Lol ] L3 ] L3t L I
to.82 Lhe AN G 2719 .05 293 .49 87 tOLBY ke 1691 .0t L7411 013 1.659 .02 1.498 .015 L7115 a8
LY S R L) A3 M43 W05 .64 320 .7 443 {1888 (812 1.678 .23 1725 .02% 1,639 032 1.675 .03 1692 039 &
i 47 a8 459 .081 LY 1) W36 .08 0818 oL m 1,665 836 1705 .08 1.616 .055 1,643 065 Lobd 867 !
LI - BN &) 497 .189 389,125 FLITE A 255 iOLET a7 1.651 .85 1.686 .068 1,593 .70 1.622 .09t 1,636 895 @
t.589 195 59,203 A55 .91 401 27 JA9 tOLBeS 035 1.637 .04 1.665 .089 1.567 104 1993 .12 1.685 126}
too.se2 218 677 289 83 .M 568 294 2833 LI B 1)) 1.624 a7 1.645 109 1543 128 1.563 .15 1,572 .15%
COu N W77 .38% 431 .38 .b68 34 .3805 tOLLBS2 M8 1.6l 89 1.625 A9 1,518 .133 1.535 .178 1.5 187
iLLB26 862 1.077 .68 87BN 1 966 692 6758 POLBeS 55 1.593 .18 1.682 .152 1,488 .1B3 1,506 .209 1,588 .223 ¢
fOL3 L9 1.374 .98 1.212 .948 1,264 .99 9678 tO1.838 082 1575 126 1.979 175 L4e1 .2 1.472 .24 1472 259
to2.882 1718 2,142 1754 1.983 1.719 2.832 1.758 1.737 to1.839 Ll L5 .3 1,575 179 1454 217 1.460 . 24% 1459 2712 @

29l



AVERAGE DEVELOPED SHEAR STRESS (TSF)

0RD AT H H 1 OF ESTIMATED SHEAR STRENGTH
ROUND H :
URFACE . LOAD IN PILE AT SECTION MI1DPOINT i\ SEC 68-2  SEC 2-3 SEC 3-4 SEC 4-5 SEC 5-6 ! SEC 1-2 SEC 2-3 SEC 3-4 SEC 4-5 SEC 5-6
(TONS) SECTION 1  SECTION 2 SECTION 3  SECTION 4 SECTIONS SECTION & | AU 1 w1 TN 1 Tw 1 Tt 1 H 1 1 1 1 1
0 ] ] ] 1 ' [} ] ] ] [} i 1 ] ] L] 1]
5.0 6414 18,28 7.9 -2.59 .16 2,597 LI Y1} 8517 2158 =23 068 HE] 1] 8624 927 =151 062
5 . 12,83 26.2% 15.58 1.71% 15.43 2.59 LI -/ ] J2632 1622 -158 2657 VLW 3178 J49 =112 . 1556
5.0 .12 4135 33.76 15.55 %.1 S.194 HEN 1 11} 1538 3785 =210 4250 bOLeR .1848 31 =149 2489
1H.H0 .4 59.16 46.75 25,92 3.4 10.39 Voo 2578 4329 =155 Am tooLee L3184 .3865 -1 Ll
125.00 51,76 ns 84,93 36.88 AL15 15.58 L. ] 2 S -7 5204 HE A A J247 4833 L 3188
150.00 58.18 92,40 83.11 45.25 36,59 2.3 LI N V1) 1965 3 =152 6876 P68 231 6283 -.187 A8
175.00 68.53 1186 98.49 -62.21 .3 3.3 LISt 2466 7582 =43 8474 1) 2979 6769 -3 4962
Hun 78.88 136.3 14,3 88.35 66.80 36,36 LI & 4565 7650 2788 .6318 HEEN 1) 5514 6294 1973 3708
5. 89.23 164,06 121.3 9W.72 19.74 46.75 LN 1)) J735 759 2272 4830 L X}V 9342 .b780 1608 3999
26.00 84.61 177.5 121.3 98.58 82.31 59.73 HIN ] ] L. Sm 3349 A674 P23 1.256 533 2378 2%

681



APPLIED

OR VIEN 1 FOR VIEN 2 LoD HOVEMENT AT BOTTON OF PILE SECTION (INCHES)

AINIMUN DEPTH = [} MINISUM DEPTH = [ ] (TONS) SECTION |  SECTION 2 SECTION 3 SECTION 4 SECTION 5 SECTION &

SAXINUN DEPTH= ] MAXINUN DEPTH = % n ] ] ] ] (] []

AININOM LOAD = ] MINIMUM I STRESS T0 STRENGTH = ] 5.0 17 W77 847 .05 H27 17

AATIMUN LOAD = P} MAXINUN I STRESS T0 STRENGTH = 1 s.n 337 2 A7 0137 . 87

[0AD IN TONS 1 OF STRENSTH n.n 0639 8479 34 8289 0189 189

XPTH IN FEET DEPTH IN FEET 1.0 Ja03 0783 8603 .0503 073 333
125.08 1876 1386 3 0988 1826 0768
150.00 2485 2185 1785 1595 1375 1285

“OR VIEWS 3 T0 8 175.8 3378 L2945 2565 2325 A7 1985

TININUR MOVEMENT = [ ] wm.n 6264 573 L5294 4984 4124 4584

WIINUN NOVENENT = 3 25.0 Jg121 .B48!t 799 1641 33 151

INIMOM 1 STRESS TO STRENGTH = ] 226,00 1.683 1.614 1,565 1.527 1495 1.412

WAXIRUM 1 STRESS TO STRENSTH = 1

OF STRENGTH
OVEMENT IN INCHES
-z CURVE

061



COROE BEE L DE B R R B L T K L M N B P @ RS T U v WD X Y L TR AR AB LI AC 1 AD T AE BT AF 1D AB 1 AH 11 AL
AN CONPRESSION TEST 2-6
-0AD DISTRIBUTION CURVES

JATE DRIVEN =13 SEPT 82 H LENGTH OF TELLTALE RODS DEPTHS TO WIDPOINTS OF PILE SECTIONS (FEET) H

JATE TESTED =23 SEPT 82 ' ROD #1 ROD #2 ROD 43 ROD #4 ROD #5 ROD #6 GROUND SECTION |  SECTION 2 SECTION 3 SECTION 4 SECTION S  SECTION & !

| (FEET) 8.86 21,76 3456 .3 60.26 3.6 SURFACE (65-TT1)  (TT1-TT2)  (TT2-T13)  (T13-TT4)  (TTA-TTS)  (TTS-TT8) H

H (INCHES) 186.3 21,1 4.7 568,32 1231 876.7 ] -3.19 -12.8 -38.5 =513 H

FOR PLOT PURPOSES ONLY ] 319 12.83 38.48 5.3

‘ILE AREA (SQ INCHES) =  21.4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 138 DEPTHS TO BOTTOM OF PILE SECTIONS (FEET) H

‘OUNGS MODULUS (TS1) = 15008 INTERNAL FRICTION ANGLE (DEGREES) = = 48 (RADIANS)= 6981 ! SECTION § SECTION 2 SECTION 3 SECTION 4 SECTION 5  SECTION & :

XIAL LENGTH (FEET) = 8 DEPTH TO WATER TABLE (FEET) = “21.5 i -6.38 -19.3 -9 -51.8 i

FOR PLOT PURPOSES ONLY 4,381 19.28 44,88 51.78

ILE PERIMETER (INCHES) . .ocvviiniiininnnnnaan 56 H ESTINATED SHEAR STRENGTH AT BOTTOM OF SECTIONS (TSF) H

S T0 TELLTALE DIALS (INCHES)....vcvveenrenrares 29,75 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 1.5 | e 1.052 1.8% 2,202 !

H PILE BUTT DEFLECTION (INCHES) . ' MEASURED TELLTALE DATA  (INCHES) TELLTALE '

PPLIED ¢ UPSTREAN CORNERS DOWNSTREAN CORNERS AVERAGE i TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE M. b6 i

LOAD + MISSOURI SIDE ILLINOIS SIDE NISSOURT SIDE ILLINOIS SIDE PILE BUTT ' M. 1 ND.2 M. 3 N. 4 M. § (TIP} H

(ToMs) ¢ DR DELTA DR DELTA R DELTA R DELTA MOVEMENT i DR DELTA R DELTA DR DELTA DR DELTA DR  DELTA R DELTA !

EI 714 ] 823 ] 942 ] 45 [} [} [ ) ' 2.1 [ ] 1.92 ] 1.59% [ ] 1.765 [} 1,285 | B

HIN 1 1) 839 M8 954 .2 563 018 AU LR O /7N | 1] .m0 .08 196 014 1.58 .05 1.751 .0t 97 N J U

PN 33 .86 037 S71 02 587 M2 383 VLT 1.99% .01 1.889 .31 1,561 .04 1,732 .03 .25 4% !

POLe . 89 .07 989 .07 426 8L 063 PLTl e (L1 LI M) 1.869 .51 1.5¢ 055 1.708 057 1225 %

VLS .am 922 .9 1.5 .03 882 117 489 VLI 1.969 .05 1.847 .73 1.517 .078 1.682 .083 1.198 .087 !

HER N 1/ S H] 956 133 .82 .9 03,158 1215 §OLe9S a2 1,955 .04 1.826 .94 1494 .18 1.655 .11 L1718

LI 13 1LH5 182 1.63 2 Je M Bl toLeta .39 1.941 .478 1.805 .115 1469 128 1.627 .138 1139 .46 8

oL 1,039 216 1.897 155 J9% 281 1983 Uo1.681 .Mb 1.925 .0 1.782 .138 L] 1 1,59 .169 L5 .18

VoL 198 1.085 .282 1,128 .18 844,299 2383 toLe2 LSS L9 Jn 1,787 .183 144 18t 1.565 .2 Lm o2

bl .2e8 1132 .39 1,15 .2e8 98359 21 ioL.661 .86k 1.892 127 1.731 .89 1385 .21 1.53 .23 L 251

LI 198 121,387 1191 . 249 993 .48 3205 POLeSt .78 1.87 .149 .70 219 1,369 .24 1485 .28 982 .33 4

fOLAT 2M 1,259 .436 L2445 .38 1.048 583 389 PoLe4l 086 1,853 .16b 1.672 .248 1,32 .218 1.45 315 S 39

oL 1.316 493 1.282 .34 1106 561 A7 POl am 1.833 .186 1.645 275 1.29 .38 1.418 347 98 39

POl 3N 1.37 .54 1.293 .31 1165 .62 A685 tOLb1Y .18 1.813 .28 1615 385 1,258 337 1,383 .382 Be4 21

tOL329 L3N 143 .0 1.32 .38 1,226 .681 <3055 oL .12 1.793 .22 1.584 3% L2 3n 1302 .4 822 A3 !

o3 L3 1.489 bbb 1,356 424 1.29% .75 . 5598 POLSM S L7 .28 1.55 .37 1.186 409 1,304 .41 784 5010

H NI 1.561 .738 .42 .5 1.368 .823 6268 POLS .48 .74 213 1.513 .47 114 455 1.26 508 JJ21 588

1.419

161



LOAD I PILE AT SECTION MIDPGINT

SECTION 1
]
11.25
26.69
58,51
nu
85.59
105.2
124.8
152.9
189.3
21.5
2837
2.1
3.5
367.1
“HLe
465.0

SECTION 2

]
6.2
AN
3318
8.n
66.36
80.87
93.53
1.4
126.5
151.4
165.9
184,86
A3.2
219.8
0.5
39,2

SECTION 3

-12.54

.9
kAR
8.5
82.78
.32
91.95
112.9
129.6
14,3
171.4
186.4
206.9
29.%
252.9
280.4

SECTION 4

]
2,898
6,278
8.359
10.45
14,83
22.99
RAALL]
37.82
43.89
56.43
56.43
62.70
6b.88
3.4
B1.58
1.3

SECTION §
L]

-2.97
-2.87
4147
.37
18,66
24.88
3110
9.4
St.e4
.58
82.95
87.09
93.31
107.8
107.8
103.7

SECTION &

]

L]
4.180
&M
8.359
0.6
16.72
22.9%
2.2
3.4
8.7
Sh.16
66.88
81.50
83.59
83.59
118.8

SEC 65-2
AU 1

]
313
4887
6983
8389
9794
1,154
1.268
L.470
1.645
1.647
1.622
1.928
.84
21N
2,24
231

SEC 2-3
Tat

1

-~ 183
-
-0
.8284
L8611
8592
1264
-3
-.151
.ag4e
-9
-2
- 061
~.168
~20
-3

SEC 3-¢
1 ™w 1

]
A48
2649
4198
6298
8047
989
979
1.260
1434
1.504
1.924
2.0
234
2.624
2.869
3009

AVERABE DEVELOPED SHEAR STRESS (TSF)

SEC 4-5
Al
]
9
1391
a7
ol
-.087
-.832
L8389
-3
=13
=235
-.42
-4
-4
=578
- 439
-85

1

SEC §-6
T 1

1

-3

SEC 1-2
I
]

5812
L4234
.87
241
2.814
LY
3.2t
24
L7
4733
§.23
5.50
5.8M
6. 248
5,452
6,756

1 OF ESTINATED SHEAR STRENGTH

SEC 2-3 SEC 3-4 SEC 4-5
1 1 i
] ] ]
-0 168 8378
L1663 8738

- 12851 2383
027 0276 0287
858t e -.837
2583 L6177 =17
1202 4652 0212
-84 8552 -4t
-.49 9748 -7
8687 1.822 -.128
-.407 1.387 =24
-3 L4 -0
-.858 1.592 =20
-.160 1.782 =315
- 195 1.948 -.239
-.338 2.9 =83

SEC 5-6
1

[ ]
-.@b
-7
-.01b
052
2622
.0618
i 1H
0768
L1394
1699
J24B4
L83
2895
1836
1836
=054

26l



OR VIEW |

ININUN DEPTH = ]
AXINUN DEPTH= 1]
INIMM LOAD = |}
AXINGH LOAD = "
A0 IN TONS

PTH IN FEET

WVIENS 3 T0 8

INIMUN MOVEMERT =

VI NOVENENT =

NIMUN I STRESS TO STRENSTH =
IXIMM T STRESS TO STRENGTH =
OF STRENGTH

IVENENT IN INCHES

2 CURVE

FOR VIEW 2

NINIMUM DEPTH =

MAXINDM DEPTH =

MININUM X STRESS TO STRENGTH =
MAXIMUM. T STRESS TO STRENGTH =
1 OF STRENGTH

DEPTH [N FEET

—- -

APPLIED
L0AD
(TONS)
0
5.0
5e.08
n.8
ne.0n
125.88

275.0
Ja0.00
3254
5.0
375.08
ee.e8

SECTION 1
[}
018
8259
465

MOVENENT AT BOTTOM OF PILE SECTION (INCHES)

SECTION 2 SECTION 3  SECTION 4
4 ] ]
0878 e 88
M 859 .0029
0385 145 A1
23 0193 B3
N T AN 0246
0869 459 389
A1 858 0560
1338 2798 0618

1514 0894 0684
JA797 BL 0827
220 1300 1038

L2408 1518 1218
2651 B 34
2989 1689 459
3238 .20 1638
3668 2328 1848

SECTION 5

1]
M8
N3
N 1]
893
0158
0269
0350
28
3
g7
2630
798
0891
0939
A0
1348

SECTION &

1
0818
.ee19
0055
0053
18
.0189
24
.0288
0274
8257
039
.78
L850
0539
718
.0818

€6l



GO o Do LEd M B i P B MG L ddi Rdi Ldi Mad N i WP P dE WP MG ddi L di Wi ¥ii Wi A i Vi L i Wi AD @i ML Qi RU i AR Qd HE BQ RO iE RN Qi AL
OAM COMPRESSION TEST 2-7
LOAD DISTRIBUTION CURVES

JATE DRIVEN =16 SEPT 82 H LENGTH OF TELLTALE RODS DEPTHS TO MIDPOINTS OF PILE SECTIONS (FEET) H
OATE TESTED =29 SEPT 82 H ROD 81 ROD 42 ROD 83 ROD #4 ROD #5 ROD #6 GROUND SECTION | SECTION 2 SECTION 3 SECTION 4 SECTION §  SECTION 6 H
H (FEET) 12.8 8,7 36,5 8.3 88,2 n SURFACE (65-TTD)  (TT1-TT2)  (TT2-TT3) (TT3-TTH)  (TTA-TTS)  (TT5-TTé) H
i (INCHES) 153.6 29.4 438 9.6 224 864 ] -3.97 -13.1 -24.9 -38.7 -48.6 ~60.4 H
FOR PLOT PURPOSES ONLY ] 3.567 13.08 24,93 36.73 48.58 68.43
*ILE AREA (SQ@ INCHES) = 21,4 SATURATED UNIT WEIGHT OF SOIL (PCF) = 1 DEPTHS TO BOTTON OF PILE SECTIONS (FEET) H
/OUNSS MODULUS (TSI = 150800 INTERNAL FRICTION ANGLE (DEGREES) = “" (RADIANS)= 4981 ! SECTION |  SECTION 2 SECTION 3  SECTION 4 SECTION 5  SECTION & H
iXIAL LENGTH (FEET) = n DEPTH TO WATER TABLE (FEET) = b 1.3 -19.0 -30.8 -42.6 =545 -66.3 '

FOR PLOT PURPOSES ONLY  7.133 19.3 .83 2.8 54.53 66,33

‘ILE PERIMETER (INCHES) ievvvvvnnvnrniniorannens 56 H ESTIMATED SHEAR STRENGTH AT BOTTON OF SECTIONS (TSF) H
‘5 T0 TELLTALE DIALS (INCHES)... 88 TELLTALE DIALS TO BUTT MEASUREMENTS (INCHES) .... 10.5 ! 3891 1.038 1,398 173 2.m 2,405 H
i PILE BUTT DEFLECTION (INCHES) | MEASURED TELLTALE DATA  (INCHES) TELLTALE H
PPLIED ! UPSTREAM CORNERS DOWNSTREAN CORNERS AVERASE ¢ TELLTALE TELLTALE TELLTALE TELLTALE TELLTALE ND. & H
t MISSOURT SIDE ILLINOIS SIBE MISSOURD SIBE ILLINGIS SIDE PILE BUTT i M. 1 ¥0.2 M. 3 L M. 5 [§)12] :
i DR DELTA DR DELTA OR  DELTA R DELTA MOVENMERT i DR DELTA R DELTA DR DELTA DR DELTA DR DELTA DR DELTA !
H [ ] 408 8 621 ] J3n [ ] ] io1.982 ] 1.896 [} 1.68 [ ] 1.928 ] 1.852 ] 1.966 | B
f.458 .28 .02 LU 73] 395023 0225 tOLee e 1.882 .014 1. .n 1.91 .8 .32 .2 1.9 .02 ¢
HEN 1 N () 454 046 685 M4 423 851 468 tOL9es 17 1.866 .03 1.8 .1 1.886 .42 1.607 .45 1.922 .04 !
LIS VAN ] .86 .078 L7806 .085 A58 .08 .0838 iO1957 .28 1.851 .M4§ 1,831 .049 1.862 .064 1.7182 .07 1,895 .1 ¢
LI I U J22 .14 YL L JA89 117 JAl6 HIAL L1 k1 1.833 .063 1.804 076 1.634 094 1752 1.864 102 !
LI U J81 A8 .81 .16 S ,152 1533 fOL 2 1.817 .079 1.782 .998 1.88 .122 L axn 1.83 3% i
o3 an 804 19 821 .2 361 .18 191 L9 .8 1.802 0% 1.758 .122 1.78 .148 1.689 .163 1.797 .89}
o 22 B4 238 885 244 402 .3 233 [N /=JN 11) 1786 .11 1.73% .14 1,783 .ATS 1.656 .19 L7628
P . 889 281 912 .29 449 217 28 tOL9e e 1,769 127 1.712 (168 1723 285 1.619 .23 | B LY -~
PoaTs 3n 928 .32 955 .33 693 321 32 L7 TS 1,753 .183 1.668 .192 1.693 235 1,584 .28 .66 .28 ¢
(R L £ S77 .39 1.008 .387 J5 378 BUM i o1.698 .084 1736 .14 1664 216 1,662 .266 1.543 .39 1,625 .34
HIY Y L ¥ A1 1.023 .45 1,054 433 .8 428 4208 i 1.888 .94 L1M7 an 1.639 .24 1,831 .29 1,584 .348 1,577 .389 &
HIN | VN VM 1,069 .461 1102 481 851 479 A735 +OLBTT .18 1.698 .198 1611 269 1.59%9 329 1.477 315 1.5¢7 .09
HIS 1 - 4] 1116 .588 1.151 .83 M58 5245 POLBeS 117 1.678 .218 1.583 .297 1,565 .363 1441 411 1.502 464
HER N TR I 1)) 117 .562 1.243 .582 968 5% 5798 i85 129 1656 .24 1.552 .328 1.533 .39 1401 451 1453 513 !
LS. a4 1,232 624 1,265 .64 1.8 648 6443 tO1L.837 (148 1,631 265 1.515 .35 1.492 .43 1.355 497 L3 .57 i
PoLue 1,296 688 1.333 .12 L1994 JI53 ToLBIE 144 1,599 .297 1471 409 1045 483 1.386 .54 1.33 .63

_ y61



35N
EEIN ]
5.0
in.u

LOAD IN PILE AT SECTION NIDPOINT

SECTION |
]
10.14
2.8
.17
48.06
8.2
68.34
w3
£8.62
1623
116.4
1348
155.4
180.8
2.7
5.9
81,2

SECTION 2

[}
13.49
29.22
4.9
8519
8.17
98.91
119.1
1311
152.9
178.8
191.1
.1
21.4
9.5
29.7
299.0

SECTION 3

]
9.0

]
9.068
29.47
8.y
83.47
7.88
92.9¢
1.1
126.9
140.6
161.0
179.1
199.5
26,7
253.9

SECTION 4

18.14
21.28
38.54
40.81
S4.41
58.94
n.2
83.68
97.48
113.3
126.9
136.0
149.6
151.9
161.9
167.8

SECTION 5
]

449
6,744
8.992
13.49
22.48
3.2
.21
62.94
.18
96.86
1146
103.4
107.9
125.9
137.1
141.6

AVERAGE DEVELOPED SHEAR STRESS (TSF)

SEC 65-2  SEC 2-3 SEC 3-4 SEC 4-5

SECTION & i W 1 WU 1 W 1 T
[} ' ] ] 1 ]

] i .1886 079 =494 2467
-2.21 LIS L 1] 5284 -4 Ry
2,267 LV ] 6490 =535 5343
4534 LR 1] ¥ 6459 -.206 4940
9.868 P85t 7251 -.206 ST
13.60 o .8368 6487 0823 4581
22,67 HIN 1] 2686 1235 M7
38.54 L .7989 1647 3788
49.87 1182 L7555 L2478 A3
7254 LI 31 W93 2478 3018
92,94 HES P 7H) 9136 2478 2228
99.75 N ] 8698 4528 .5898
120.1 POLM 8671 13352 ALY
0.6 [ 11 LA BadS 4702
165.5 POLTH L7785 1194 310
240 i 1859 L8151 1.564 A726

1

SEC 5-6
w1

]
.0813
1629
216
1619
2425
3638
M3
A3
JA39%
4361
3924
0661
=222
=265
=313
-1.13

SEC 1-2

1

]
4847
8747
1,265
1.465
1.761
2181
2352
2,647
3.03
3.382
3.533
3.829
LRV
423
L4
428

1 OF ESTIMATED SHEAR STRENGTH

SEC 2-3
1

]
3829
5098
6252
6222
.4985
6172
J327
7695
q2m
646
.6aed
8379
.8352
8714
50
7851

SEC 3-4
1

]
=383
=383
-.383
=147
=147
0589
.0883
1178
JA767
JA767
1767
3239
.3828
5184
8539
119

SEC 4-5

1

]
J423
L2035
3884
L2851
3382
2632
408
L2185
2431
1742
1284
e
A3
2714
2487
2128

SEC 5-6
1
]
.8393
0787
8567
8782
A7
A757
L2083
24
223
ity
1895
8319
- 107
-.128
=248
~.943

G61



APPLIER

“OR VIEN | FOR VIEW 2 104D MOVEMENT AT BOTTON OF PILE SECTION (INCHES)
{INIWIN DEPTH = 1 MININUM DEPTH = ] (TONS) SECTION { SECTION 2 SECTION 3 SECTION & SECTION 5 SECTION &
SAXIMN DEPTH= 5] NAXINUN DEPTH = 5 M [} [} ] ] L[] ]
(ININGY LOAD = [} NINIMM 1 STRESS TO STRENSTH = ] %.H M8 0093 M3 .3 033 0033
ARTNUM LOAD = i MAXIMUM 1 STRESS TO STRENGTH = 1 e.n 1 184 184 64 834 0a4
0AD IN TONS X OF STRENGTH 5.0 8612 412 037 20 4162 0152
EPTH IN FEET DEPTH IN FEET mnu .8853 8563 S 0283 09 M3
125.0 4153 783 L8593 33 0253 213
150.8 J459 L1819 4739 0479 8329 8269
OR VIEWS 3 10 8 175.88 1817 1287 0947 0837 21 0327
INIMUM MOVEMENT = ] 2.0 2205 159 L1185 1815 4835 8365
AXINUM MOVEMENT = 3 2.1 J2554 1874 1384 954 0624 04g4
INIMU T STRESS TO STREMSTH = ] 0.4 0 2254 1694 JA194 764 .l
IXIMM 1 STRESS TO STRENSTH = 1 205.4 3397 L2547 1927 1367 1857 A4
OF STRENGTH NN 3763 2853 28 158 1083 0683
IVERENT IN INCHES 325.0 181 31m 2381 JA721 J24 A1
-2 CURVE .0 422 3512 2632 1962 1482 4782

n.n SH3 3915 2915 2205 .1595 8865
H.n 5643 313 23193 U3 1823 W23

961



APPENDIX C

DOCUMENTATION OF COMPUTER PROGRAM PANALYS

197



198

/2782

LIS

100 REM PILE DATA ANALYSIS ACCCORDING TO HMETHODS OUTLINED
Iig :EH IN PAPER 8Y FLLLINIOUS.

12 EN

13@ REM INPUT LOAD TEST DAYA INTD SYSTEM MEMORY

148 REM ~ccmemacmm e et cemc e m o s amcsmeseoomoe—eoe mmmoooee
i858 INIT

168 PRINT “LJMAKE SURE THAT THE CORRECT TAPE [S IN THE MACHINE -
178 PRINT “JWHAT FILE IS THE LODAD TEST DATA IN? *;

188 INPUT F

100 PRINT 833,2.9,8.!

200 FIND F

218 INPUT 833.As

220 PRINT #33.2.2.9.9

238 BexSEG(AS,Q,1)

249 IF Bs<>"L" THEN 280

250 PRINT uiTN!S IS THE LAST FILE ON THE TAPEGGGGG"

268 CALL "wWAlT",3

270 GO 10 108

288 FIND F

208 T=TYpP(Q)

0@ [F Ta2 THEN 348

T1@ PRINT “NO DATA HERE. TRY AGAINGGGG

328 CALL “wWAIT*,3

332 GO 70 12Q

342 INPUT @33.A8,B8,0D8,.X8,N

359 DELETE P

360 DIN PIN.2)

372 FOR =t TC N

388 INPUT 833.Pf].1).PII1.2)

308 NEXT [

40Q RINIT

419 PRINT “LWHICH METHOD OO0 YOU WANT TO USE~"

420 PRINT "7 FOR VANDERYVEENS METHOD*™

430 PRINT “2 FOR CHINS NETHOD"

44Q PRINT "3 FOR DE BEERS' METHOD"

458 PRINT "4 FOR BRINCH HANSEN'S METHOD"

460 PRINT "% FOR DAVISSON'S METHOD"

478 PRINT "6 FOR INTERSECTION METHOD"

482 PRINT "7 TQO SEE A PLOT OF THE LOAD TEST DATA"

4@ PRINT "9 TO INPUT ANOTHER DATA FILE"

588 PRINT “18 10 STOP"

510 INPUT RI :

g%g Eo T0 R! OF 8508, 1929.568608,36108.1870,7742,8650.530, 120.532
542 REM VANDERVEENS METHOD

BB@ REM ~~mc-mece e ettt r et rr e s e e e
568 PAGE

570 ODELETE N

580 PRINT “WHAT DO YOU WANT THE FIRST ASSUMPTION TO BE ON THE ULTIMATE"
39@ PRINT “LOAD AND THE INCREMENT [N THIS LOAD AND THE MAXIMUM.LOAD? “;
609 INPUT P).D.P2

61@ N8

628 FOR J=P1 T0 P2 STEP D

630 FOR I=! T0

6498 IF P(I, 2)->J THEN 66@

680 M=M MAX ~LOGt1-P(1.21/3)

668 NEXT

672 NEXT J

688 PAGE

608 VIEWPORT 28,120, na 80

700 VINDOW 8, INT(P(N 1+41,8,INTIMN+D.5



AX[S 8.5.0.5

RER LABEL AXIS

MOVE 2.8

FOREI=B°5 70 P(N,11+2.5 STEP 2.5

MOYE @,
FOR l-B 5 TO INT(MI+9.5 STEP 2.5
HOVE @,

-
DEFLECTJON"
TIHIQB.S)/Z
(1-P/Pul1)”

1, -LOGfl-P(l 21/P1)

t THEN 932
~LOG1-PIL] . 2V /P1)

IF PCI,2)
DRAW P(1],
NEXT 1
IMAGE 3Xx.3D

PRINT USINC ©20.P!

Pi=P!+0D

IF P1>P2 THEN 972

GO 10 878

PRINT “tDO YOU WANT TO TRY AGAIN? *;
INPUT Y$

IF Y8="NO" OR Y$a"N" THEN 400

e

1288 GO 10O 560
1210 REHEULTKHATE FAILURE ACCORDING TO CHINS' RETHOD
A

REM
1049 DELETE C,X1.,Y1.
1258 DIM CIN.21,J1(5
1960 OATA £.0,2.-8.2
268

1988 FOR a1

NN -0V NNRE2WNN—-S

oA OKNODOD

_.-_'
Ql—

2(%5),TIN, 2}
.82,4 BE-5.-8.0E-5,.4.0E-5,0.,0

MOYE (PIN 11+0.2%1/2.8

PRINT ) JDEFLECTIDN“

MOVE 8, TCIN,21+1 RPE-31/2

;géN}‘ m;gwumsgurmuus HCJHTIHI JHOJHNIH/ JHL JHO JHAJHD
MOVE crx 1),ct1,2)

RORAW J1.J2

NEXT 1

T=P

2
1, 1VRCIN=1,21)
x2-x1t272)

. /2
FOR [w2 7
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Tiled ||-|z -X1 !/(lol)lle?-th?/llo\\)
Tele1,2V=Y1/01¢ =Tile),N)EX1/7(fe1)
NEXT I
GOSuB 1758
HOME
PRINT 'IPOINTS ULTIMATE LOAD"
FOR 1=2 TO N

PRINT USING 144@.[.,1/7(L. 1)
NEXT |
[MAGE 3Xx.20,8x,3D.3D

REM
PRINT " JJHOW MANY OF THE POINTS [N THE

PRINT “UPPER PORTION OF THE GRAPH WOULD YOU"
PRINT “LIKE TO SEE THE LINE OF BEST FI[T FOR? "

INPUT L

GIN XQ.Y0

IF L>N THREN 14602
RINIT

CosuB 1828

MOVE O, T(L.2)
ROPEN 2
DORAW CIN, LCINL D)

x7 +71(L,2)
MOVE (PIN 1119 2514

(.1
L (CIN,21+1 DE-31/2
FOR",

»

ENTER THE NUMBER™

IMAGE “THE BEST F1I Xx,20,x,"POINTS"

PRINT USING 1588.L

RCLSSE

Gosus )75

PRINT “JJTO SEE THE BEST FIT FOR ANOTHER SET,

PRINT * OF POINTS. IF YOU LIKE THIS LINE ENTER 9@ *
CIN X9,Y9

INPUT L

IF L=00 THEN 1789
IF L<xN THEN 1529
GO TO 1638

Fix 2

PRINTY
INPUT ¥
IF Y8z"YES" OR Y8="Y" THEN 492
GO T0 1210

WINDOW B,129.0, 180

VIEVPORT 9,120.0.,100

RETURN

VINDOV 8,120,018

VIEWPORT 9,120,0. 108

MOVE B.,Y9

RE TURN
VINDOW B.PIN,11+8.5,@,CIN,2)+! .DE-3
VIEWPORT 7%5,125,20,100

RETURN

REM

REM
REM SDAVISSON'S METMOD,
U2=32

REM inl1 vor

GOosSuB 313@

REM GET X8Y DATA FROM ARRAY P
GOSuB 2649

PRINT “L DAVISSON'S METHOD"
RINIT

REM MHEADER:

GOSLUB 3062

PRINT 'thlch typa of pile is 1his?"
GosuB 3378

LOAD vS DEFLECTION

gDO YOU WANT TO RETURN TO MAIN PROC.(Y or NI
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REf QUESTIONS ABT WINDOW:
CosuB 2730
PAGE

REM heoder

R

GCOoSLUB 2482

GOSuUB 3340

MOVE 8.YQ

PRINT “{Cnongn window (Y1 ™
INPUT

IF Yé<>"Y" THEN 21509
RENM que abt window
GO T0 28ee

REM CALCULATE Pu

REM slopexAE/L

Sa23 PE+7¥A/L/2000
X7=0.15+0/128
B=-S¥X7

REM Y=MX+B .. W8(4)=5%xX+8B
X2z (W8(41-B1 /S

GOSuB 3232

MOVE X7,w81(3)

ROPEN !

DRAVY X2 ,wB!(4)

RCLOSE

REM FINDTINTERSECTION OF CURVE AND LINE

FOR I=i

Y2=S¥X{11+8B

IF Y{])<Y2 THEN 2342
NEXT |

PRINT " _no intersection”
GO TO 2322

Me(Y([)-Y1]-}
B2sY({)~-MEX(]
X2=(B2-8)/ (S~
Y2=M¥X2+82
GOSuUB 3340
MOVE 2.0
F?IN} USING 247@:"]J)J)JPu= '

)
)
m

PRINT ‘Rsiurn 1o moin prog.? (Y or N} *;

GIN X8
INPUT Y8

IF Y$="Y" OR Y8z“YES" THEN 400

CO TO 1878

IMAGE fo0.3d.1d.F

REM TARGET LXNE FOR AXIS:
REM SET WIN & VIE.

cosuB 3239

AXIS QU2:13,14,W8(1),8
REM AX1S LABELING ROUTINE.
Gosus 2852

FOR =) 10 Z9©

GOSuB 3838

MOVE .U2 xt1r,yepy

SCALE 2.2

RDRAB eu2:J1,J2

GOSUB 3038.
MOVE 8U2.X(11,Y([)
DRAV 8U2.X,Y

YZUX(1Y=X(1=1))
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RETURN
REM GET DATA FROM ARRAY P

GoSuB 3348

PRINT "JFor plot’'s mox. lood., use "“.W8(4) .“ tons
INPUT Y$

IF Y&="Y" OR Y&8x"YES"” THEN 2708

PRINT "Enter maximum lood In 1ons "

INPUT WBI(4)

(Y or NY*,

PRINT “For mox. def lection, use “;¥8(2):" inches? "

INPUT Y8

{F Y8<"Y" OR Y$="YES" THEN 2840
PRINT "Enter moximum deflectrion in inches:
INPUT wB(2)

RETURN

38; LABEL AX[S

FOR Ix=W8(1) T0 W8(2) STEP [3
MOVE @U2.V8(!)+Jx]3 WBI(3)

PRINT @U2: USING 3880."HJ":]
Jals

NEXT |

J=@
FOR J=W8(3) TO W8(4) STEP 4
MOVE BU2.V8!(1) W8(3)+]¥%]4

RMOYE 8L2:0.-8. 1

PRINT 8U2. USING 3@10: “HHHH": |
JxJel

NEXT |

RETURN

IMACEFA.1D. 10D

INAGEFA.3D

INPUT 28

VIEVPORT Vvit ,Y112), v (3),V)t4)

¥ [NOOV VSI] B 2).,W8(3) W84
RETURN

REM HEAD

PRINT “6%JGROUP “iAS; PILE "“.AS
PRINT " AS

1F AS=" * THEN 3118

PRINT “COMMENTS. ":As

PRINT " (ile ";F;" ".,20." points"

RETURN

REM INITIALIZE VAR]ABLES

DELETE w8,vi,J1.J2,B.1,13,14

DIt wgi4), V|f41.J1151 J21%) '
REM SYMBOL .

DATA P,0,0,-1,2,1.-2,1,8.9
READ J1,J2
REM SET PLOTTING PARAMETES.
REM WINDOW
DATA 9.1,0,302

D ve

RE A

REM VIEWPORT.

IF V2«32 THEN 3270
DATA 12.70,10,78
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RESTORE 3288

DATA 48,117.10.70
READ v!

REM TI1CS.

13=8.1

14198

RETURN

WINDOW 0.122.8. 120
VIEWPORT 9,128.8,100
RETURN

REM 10 CALC. AREA OF PILE, ETC.
PRINT “Hld4x 73 (11"
PRINT “H14x117 (22"
PRINT “12in. B (31"
PRINT “14in. B (41"

PRINT *16in. B (51"

PRINT * KKRK";
DELETE T

INPUT T

IF T=>! AND T<ab THEN 3508

PRINT "gégEnver end-orea, D .":
INPUT A,

GO TO 3568

RESTORE 3510

DATA 21 .4,14,34.4,14,11 456.12,21.206,14.24.347.16

FOR [} TO T
READ A,0D
NEXT 1

PRINT * lengih in feet,

INPUT L
PRINT **

REM SBRINCH HANSEN'S METHOD. 98X AND 88X CRITERION

REM NOTE: QBXx METHOD USES LINEAR INTERPOLATION BETWEEN
RER CONSECUTJVE DATA POINTS,

REM A SMOOTH CURVE

U2=32

REM INITJALIZE VAR{ABLES

GOSuB 3338

REM se1 win ond vie for printing

NOT A FUNCTION FOR

LOAD"

COSUB 4588

:?L?; "L BRINCH HANSEN'S METHOD. 92X AND 88X CRITERIONJJ"
REM GET x&Y DATA

cosuB 5140

PRINT "PT. ODEFL IDEFL.*.5) 7 P

FOR 121 TO 20

:2;¥TXUSINC 3798, 1. Xx165), Y8111,y
IMAGE 20.2X.20.30.2x%.50D.40.0x, 3D

X1=X

YisY®

REM 98X METHOO:

COSUB 5468

PRINT “JFOR 88X METHOD."

PRINT “JFOR DEFLECTIDN RANGE, USE"
PRINT wBI(1);* T0 “;wB8(2);

PRINT "2 (Y or N)."™;
INPUT Y8

IF Y8s*Y" THEN 3020

PRINT “Enter MIN & MAX , Inches. "
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DOONDNE

204

INPUT W8I(1),w8(2)

PRINT “For Y-axis, use “;¥W8(3):" 10"
PRINT wW8(4):"? (Y or N, *~;
INPUT Yo

IF Y8a"Y" THEN 3082

PRINTY "Enter MIN & MAX vciues. “;
INPUY W8(3) ,w8(4)

GIN X0.Y0Q

COSUB 4558

AXIS QU2.13,14,uB8(11),wB(3)

REM LABEL AXIS:

GOSUB 4942

REM plot points.

GOSUB 44889

X=X

YieY®

REM set win & vie for printing
GOSuB 4582

MOVE ©.Y9Q

PRINT ”JExclude poinis 10 lefr of pointer. ™

IF X8<W8(1} THEN 4132

R =1 TO 29

f11>X8 THEN 4100
90

REM LINEAR FIT

cosuB 4

REM SETY HIN & VIE FOR PRINTING:
COSUB 4%82

HMOVE @,Y9Q

PRINT USING 4479 Correlovson coef{f{ = " ,R
PRINY "Good enough (Y12 *

GIN X9,Y0

INPUT Y8

IF v&x"Y" THEN 4329

RINIT

GO TO 40%2

REM sel win for printing

Fix 1
CosuB 4580

2.Y8
PRINT USING 4468: JPu (80X METHODI= ";PB." TONS"
PRINT "JRun ogo\n Yi. or return® )
PRINT “10 moin progrom? ",
GIN X9,Y0
INPUT ve
IF Y8z"Y" OR Y8z2“YES" THEN 3718
RINIT
CO 7D 488
INAGE FA.4D.10D.FA
IMACE FA,1D.3D
FOR la) 7O 20
GOsSuB 4559
MOVE QU2.x1(1),Y1( [}
SCALE 2.2

@ RORAW ®U2.J1,J2
NEXT |

RE TURN
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EVPORY VvI(1),V1(2),vI(3),vi(4)
E?BOV weil, VB(Z\.VB(SI ve(4)

vi

Wl

R

1F U2x32 THEN 4628
WINDOY @, 150.0, 198
VIEVPORT B.IBD.D.IDQ
RETURN

ETU

VIEVYPORT 0,128.0.100

WINDOV ©,120.0, |08

RE TURN

REM ¢(ind slope ond y-intercept

28=0

X2=0

Y229

X3P

X4=0

X5=8

FOR I=1 TO 28

IF X110512008 THEN 4602

28x28+1

X2aX2+X1 (1]}

X5aY1([) 12+

Y2=xY2+Y1(1)
1xY
ten

NEXT |

IF 28<2 THEN 49%@

Ra{X3-X2¥Y2/28)12/(X4-X212/28)/ IxB5-Y212/28)

RaSORI(R)

M= (X3-X2%Y2/28)/ (X4-X212/28)

BaY2/28-M¥X2/28

Y2=M¥VB(1)+B

GOSUB 4552

MOVE @U2 . w8(11),Y2

Y2=M¥W8(21+8

ROPEN 1

DRAW QU2 . wBI12}),Y2

RCLOSE

RE TURN

REM SUBROUTINE TO LABEL AXIS.

SRéNT fU2,17:9. .2

k]

e,
v
NMOVE @U2.W8B(1)14+)
NG

FOR IswB(1) TO wB(2) STEP I3
%13 ,w8(3)

PRINT 8u2: usl 5160:"Hg

J=J+)

NEXT !

J=0

FOR [sWB(3) TD WB{4) STEP 14
MOVE 8U2: ve(1l.vBI31+I¥14

RHMOVE U2 .2

PRINT U2, USING 5128 'gggggu'.x
ajd

PD-’;IZ‘SORIHIBI)
TURN

Rgﬂ GET X&Y DATA
DELETE X.Y,Xt,Y1,YD

DIM X(Z0).,Y120) ,X1(20),Y1(Z9),YQi20)
FOR J]=1 10 20



Xthy=P(i, 1)
YI[1=P11,2)

NEXT |

FOR =1 YO Z©

IF x(1)>8.81 THEN 5258
X(1)=8.01

IF Y(1)>3.81 THEN 5270
Y] =R 0!

NEXT !

Xta)

FOR =) TO 20

YOI )=SORIXIIIY /7Y (]
NEXT

RETURN

REM INIT VARIABLES:

DELETE J1,J2.Ww8,v1,13,
DIM J)(5),J2(%) ,w8i(4),
DATA 2.,2.2,.-1,2,1.-2.1,
RESTORE 5360

READ Jt,J2

DATA 2,5.2.003.0.007
READ w8

130.1

{4a1 .BE-3

DATA 40,122.12.890

READ ¥

RETURN

REM ROUTINE FOR BRINCH HANSEN'S 08X METHOD.
FOR [=29-1 TO0 ' STEP -

X2=%1(011/2

FOR Jx2 TO 29

IF X!Jl<-x2 THEN 5520

GO TOJ55

GO 10 5579

Y2u (X2=X1(J~1 VIR IYIJI=-Y (=111 /Z4XD1J1=XI1T=1) DY (I~
IF Y2<B.83Y([1 THEN 5600

NEXT

PRINY “JNO SUCH POINY FOUND"

588 PRINT “ON CURVE FOR 9@% METHOD"

RE TURN

REM

REM SOUGHTY X Is BET
§T=AX1[1+}1)~ 1111749
FOR K=X1(1) 0 X1(]+1) STEP S3
X3=K

Y3z (XB=X1 (I ISLY I aliaY I Z X (141 =X1 () )0y ]}

VEEN X(1)4X(]+})

T1=8.9%Y3
X2=xX3/2
Y22 (X2-X1 (=11 1%(Y (V=Y =100/ (X (JV=X1(J~1))aY()=-1)
LE!¢BSIY2‘T11<| THEN 5808
K

FgR KeX1 (]} TO X1(l+1) STEP S3
X3xk
Y3 (XZ-X) () IMIVOLat )oY i B/ (X M 0dY=X1 0V 2aY )]

T120.0%Y3

X2=X3/2

Y2=(X2-X112) tlY(JO‘) SOCARVASSRFLIRED SNPARES 3]
IF ABS(VZ Tii<! THEN 5800

NEX
G? TO 5578
Pglng USINC 9838.")JPU (GOX METHOD}= “;Y3;" TONS"

206



6118

ORNORE2NN
11171 1.1

6288

IMAGE FA.
REN

REM
REM ¢De
U232

3D.1D.FA

BEER

REN INITIALIZE VARIABLES.

COSuB 753

REM se! win ond vie for printing

COSUB 673
PRINT "LD

GOSuUB 7386
RINIT

GIN XQ,YQ
GOoSuUB 657
AXIS QU2
REM LABEL
cosus 718
X)=X

YizY

REM ploi

ebaer's meirhod"”
REM GET X&Y DATA FROM P ARRAY

2.8.¥8(1),w8(3)

AXIS,
2

points.

GOSUB 6508
REN

€

FOR 121
XisX

YizY
List
GOsSUB 673
MOVE B,Y9
PRINT “JF
PRINT “1h
GCIN X9,Y8
G?SUB 660

L1e2
cosuB 673
MOVE 8,.Y6

70 2

or {i1 no.

e left of The pointer.";

PRINT "QE-cluoe points 10 the right”
the pointer. "

PRINT of

REM L INE
B 6

MOVE 2,Y8

(]
AR FIT,

PRINT “JUse these )ines? (Y or N). “;

CIN X8.¥9
INPUT Y
1F Yézx"Y*"
RINIT
RUN 6260
REM colc

THEN 6340

intersect ion

GosuB 79%5@

GOSuUB 673
MOVE 8.Y0
FIX t

FIx 2
PRINT USI

GIN X9.,Y0

NG £408. s%xNYERSECTXDN IS AT
PRINT “Run ogoin (

OR Yé="YES"

or Qo bock”

® PRINT "to moin progrom? *;

THEN 5029

":11;" Exclude poinis

10"

i¥2:;" TONS.J"
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GO T0 420
GO TO 50%5@
IMAGE FA,3D.1D.fo
FOR Iw! TO 20
cosuB 6578
MOVE QU2 x| (13, Y1)
SCALE 2.2
RORAVY @QU2.J1,J2
NEXT |
RE TURN
VIEWPORT VI1),V)(2),v1(3),Vvi(4)
WINDOV W8( 1) wB8(2) W8(3), wB(4)
RETURN
REM CREATE ARRAY OF GOOD VALUES
GOsSuUB 6579
POINTER Xx8,Y8,2¢
FOR l=) TD 20
GO TO L1 OF 66%8.6670
IF X1(11>x8 TREN 6718
GO TO 6660
IF X1(11>X8 THEN 669€
GO TO 6718
X1 ([)=00Q
Y11[)089
NEXT I
RETURN
1f U2=32 THEN 6770
WINDOVY ©.1%8,9. 108
VIEVYPORT 9,150.0.100
RETURN
VIENPORT P, 120.8,180
WINDOV ©.1202,.2, 1020
RETURN
REM find slopa Oond y~initercep!?
28x0
X2=P
Y220
X3=P
X428
FOR l=1 YO 20 .
1IF X1 111=0908 THEN 6039
28=78+)
A2=X2+X 1 (]
Y2=Y2+Y1 (]
X3eX1(1)1XY) (1) +X3
X4=X4+X1(])112
NEXY |
I1F 28<2 THEN 6868
MeIV)a(x3-X2%¥Y2/28)/(Xx4-X212/28)
B(11)=Y2,/28-N(11)%X2/28
Y2=M{]11¥W8(11+B (1)
cosuB 8572
MOVE ®U2 wB1(1),K6Y2
YI(11 ) =M(]i)xwBI2)V+4BI[ 1)
ROPEN 11
DRAV QU2.wW8(2),Y3(]5Y
OSE

RETURN

REM CALC INTERSECTION
X2=(BI2V=B1V)Y /7 (M(1Y-M(2))
Y2=M(2)3¥X2+B12)

Y2=EXP(Y2)

RETURN

REM SUBROUTINE TO LABEL AXIS:

)
)
)
)
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RESTDRE 7120

DAT 9.0081".%2 @5%".," B v, e. 1%, J@. 2"
DATA ke sh g ‘ll no 51- -; 1" n‘ 5" 0-22& .3 'lJ

FOR I=x)

READ (8

JZaVAL (18)

MOVE @U2.L0OG(I3) ,wB(3)

PRINY 8U2: USING 7348 ."HJJ":1
HOVE @U2:L0C(13),wBI(3)

RORAW 8U2.9.0.825

L1a2

NEXT |

MOVE wW8(11+(W8I(21-wvB(1))/2,W8(3)
PRINT “HHHHH&&&gﬂﬁ&QQ}JDEFLECYION ( INCHESY "
FOR 1=1"1T077

MOVE QU2 . VW8(11,L0GC(14t])

MOVE @U2:V¥W8I(1), LOCII4(])

RDRAV @U2:0.96.0

PRINT ®U2. ULSING 7350,“ﬂ§§ﬁ§":14(1)
NEXT f

MOVE VB!'J (W8 (4)+W8(3))/2

PRINT  HHMHHHHHL OADHHHHH] ( TONS ) -
RETURN

IMAGE FA,FA

IMAGE FA,3D

REM GET X8Y DATA

Z9aN

DELETE Xx,Y,X1,

oM xt29), v(ZOI xl(ZD’.VltZOi
FOR 1x! 10 20

IF P(I,11>0 THEN 7440
X{I=L0G(@.81)

GO TO 74%8

X1 =LOGIP(], 11

IF Pl1,2)>@ THEN 7480
Y([1aLOG(@.01)

GO TO 74Q8
Y(1)2LOG(PIT 20}

NEXT §

X1 =zX

YizY

RETURN

REM INITIALIZE.

RESTORE 7572

DELETE w8,v1I.M,B8,Y3,J31.J
DIF WB14).V1(4),H(2}, 8(2
DATA e,a.o.~|.2.|.-2,
READ Jt,J2

DATA 1.8E-3,%5,5,%500
READ w7

FOR Jat TO 4
wWBII1=LOGIW7 ()

NEXT |

DATA 42,125,10,80
READ VI

DAYS ? .28,58, 100, 290. 382, 500

DA7S 050 25.0.1.92.15,2.2,8.4,9.5,1,1.5,2

Y
14071, W7114)

1
._.~

A, S
REM . INTERSECYIDN ME THOD



REM INIT VARIABLES

COsuB 8940

PRINT * %inl.r.tclion maethod*™
cosuB séie

CIN X0,Y0

CHARSIZE 2

RINIT

RENM se' window for ploiting
COSUB 8608

AXIS 13,14,w8()1),¥8(3)

REM LABEL AXIS

GOSuUB 9070

REM plot pts

GCOSUBs 9530

REM se! win for printing

GOSuB 8910

HOVE 2.Y0

PRINT "Chonge window? (Y or N}. "
INPUT Y8

IF Y8<>"Y" AND Y8<>"YES" THEN 7G00
PRINT “Enter min,mox for X-oOxis"
PRINT “ond min,mox for Y-oxis"
INPUT w8

GO TO 7778

REM prog by 0.C K.

cosuB 891

PRINT “LM 10 se@! new location for +"
PRINT “F 10 fix the line"

PRINT "] 10 see loco?!ion of crosses”
PRINT “ ond line intersections”
PRINT "S 10 se! 1he desired slope”
PRINT "otherwise, press return]”
GIN X8,Y8

PRINT "J"

GIN xQ,Y9

1=l

REM se! win for ploirting

CosSuB 86ee

AXIS 13,]14.8,8

REM lobel oxis

cosuB ¢078

REM plol, pts ogoin:

COSUB 0538

GOSUB 860280

POINTER X1(11),Y1(111,26

IF Zé="1" THEN 0280

MOVE X1(01),Y1(11)

GOSuUB 8630

GOsSuB 86Pe

POINTER X,Y,28

XZaX-X1(11)

IF X3<>2 THEN 8288

X3=)  BE-7

MOIVI=sEY-YI(]1)) /X3

Bl uY-M(]1)8X

GOSuB 8eee

ROPEN [1

MOVE 8.B(11)

ODRAY W8I12) ,WBI2)SN(J1)1+B(I})

RCL OSE

GoSuB 8919

RAPPEND {1

MOVE 8,Y9

PRINT USING 8588 . M(J1);" 10ns per inch,

lina

“i 1
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RCLOSE

IF Z8="" THEN 8230

IF Zes"N" THEN 8720

IF Z8="S" TMEN 8820

IF Z8="F" THEN 8518

CURSOR 1082

ROPEN 1000

PRINT * ™

RCLOSE

PO!NTER X8,Y8.,26¢
URSOR ©

GO 70 8188
IMAGE fd.FA.ZD
WINDOVY ¥8(1),

8(2),wB(3) ,wB(4)
VIEVPORT VI(13,V]

2 l(3).Vl(4l

CHARS]ZE 2
RCLOSE
RETURN

ROPEN 000

RINT * move cross"”
RCLOSE
cosuB 8628
POINTER X1t
STPOINT [,
RDELETE 900
GO 0 8212

11,
Xier

PRINT "JEnter slope you woni: “;
INPUT MTI 1)

Z¢="Q"

BUitlaYt(J1)=M(21IEXI(1)
RDELETE It

CIN XQ.,Y0

GO 10 8300

WINOCVY ©,130,0, 108

VIEVPORT @,130,0, 128

RETURN

DIn J1(S5), J2(5), 4
RESTORE 896e
DATA 8,8.08,~1,2,1,-2,1,0,

@ READ JI,J2

D ¥
DATA 48,12%5,10,09

(20,

X1 (29)

LYV 20
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38 READ Vi

1320.1

250 14=58

0oV o
S3388
~ »
® ]

soss
88s3

coocoece0e
S8388383s8

Q202

RETURN

?Es lobe] oxis.

FOR !=W8(1) TO wB8(2) STEP I3

MOVE W8(1)+)¥[3,wB(3)

PRINT USING 9268 "HJ":!

Jaled

NEXT 1|

MOVE (W8(21-w8(13)1/2,w8(3)

gRéNY “HHHHHRH) Jcaf 1ection tin. 1"
=

FOR [«W8(3) TO W8(4) STEP 14

MOVE W8(1) ,WB(31+J%14

RMOVE @.-8.1

PRINT USING 9272 “HHHH" ;1
Jalet

NEXT [

MOVE w8I(1), (WB(4)-W813))1/2

RETURN —~~~~~_~-°= 777777
IMAGE FA,1D.10

IMAGE FA, 30

REM intersect

COosuB esie

MOVE 8.YQ

PRINT "“interseciion of lines:"
PRINT * x y"
FOR I=! TO [1-1

FOR J=! TO [1-1}

IF J<=1 THEN 9300
X3=(B(J!I=BIIVI/Z(MI]V=-M1]))
Y3xM(J)$X3+B ()

PRINT USING 9518:1,;" ond “:J.X3.,Y3
NEXT J

NEXT

PRINT “Jlocatrion of crosses:*
PRINT ~ x "

FOR I=1 TO I1-1

PRINT USING 0%28:,.Xt(J),v1t])
NEXT |

PRINT "JRerurn 10 moin"

PRINT "progrom (Y or N). *;
INPUT Y8

IF Y8x2"Y" OR Y8="YES" THEN 480

GO 10 7778

IMAGE fd.f0.fd.5x,FD,7?x,.fd
IMAGE FD.3X,1d.2d.3x,fd

FOR I=} TON °

cosuB 8609 .

MOVE P(1, 1) ,PLL.2)

SCALE 3.3

RORAW J1,J2

NEXT 1

E
COSuUB 8688
MOVE P(Y, 1V, P(), 20
FOR I=} TO N
ORAV 7!!.!!,P(1,2)

0630 NEXT

065@ REM ROUTINE TO DISPLAY AND PLOT PILE LOAD TEST DATA
IMAGE “{GROUP NUIMBER ",FA,/,“PILE NUMBER " .FA,/,“DATE

RETURN

“.FA,/,FA

212



—BOCOANNPLWN
o L]

NN = — o = s ot s s e
L]

20
230

“FILE “,FD
USING G668.A¢.B6,08.Xe
PRINY USING 9678 F
"3 PT." DEFLECTION LOAD"
PRINT ( INCHES) {TONS1 *
1MACE 5x 4F0,8x.20.30,6X.30. 30
FOR J=1 N
:2'“7,”5‘"5 ©720.1.P(1,1),PI11.2)

GOSUB 9633
cosus '0300
PRINY éR.vurn to ao.n progrom"

IF Y8a"Y" OR Y8="YES"” THEN 410

14«59

DELETE M,JY.J2

DIt M2y, JI!5).J2(5)
RESTORE 0808

DATA 8,0,8,-4,2,1,-2,1,02,0
READ J1,J2

MuB®

FOR 1=1 TO N
MEMY=M11} MAX PO, 1)
MI2)=M(2) MAX P(I . 2)

NEXT 1}

Mi1)al MAX INT(M(1)+D0.51+48.5
HE2)V = (INTIM(2) /1 BB 113100
[4=2M1[21/5

I3«INTIMI1VI/)1@

INDOW 2.,1(1).8.M(2)
IEWPORT 58,125,10,80

Xis 13,14,0.0

8
FOR [=D TO mM(1) STEP |3
MOVE Je]3%,.8
PRINT USING 18280:"HJ" ;1
JuJ+1
NEXT |
BOVE Mi1)/2,0
:RsNT “ﬁﬂﬁﬁﬂﬂﬂggDEFLECTlDN (IN.Y"
E 3
FOR [=@ TO M(2) STEP 1[4
MOVE 0 Jxl4
RMOVE -0.
PRINT USXNG 18290 - "HHHHHH" ; [
Jal+]
NEXT !
MOVE B.MI21/2

FOR 1=t IO R™""~"""°=  =77°°%
WINDOW 8,M(1
VIEWPORT 5?.

4
3
v
v
A
Jul

IMAGE FA,1D0.10
IMACE FA,3D
VINDOV 0,120,8.100
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19318 YIEWPORTY 9.128.0.128
19328 MOVE B.Y0
102338 RETURN .
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