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PREFACE

The experiments discussed in this thesis are the first part of a
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Agriculture, Soil Conservation Service. Material ard personnel ser-
vices were furnished by the Soil Consesrvation Service° |

The author is grateful to Messrs. Charlie M. Moore, Head, Design
Section, Engineering and Watershed Planning Unit, Soil Conservation Ser-
vice, Fort Worth, Texas, and Glenn A. Beecham, Construction Engineer,
Soil Comservation Service, Climton, Oklshoms, for meking availsble the
facilities and the assistiag persoannel for the tests. The author is
especially grateful to Mr. ¥Frank Cordon, Supervising Engineering Aide;
for his valusble and tireless assistance throughout the testing period.

Appreciation is also expressed to E. W. Shrosder, Head, Department
of Agricultural Engineering, Oklahoms Agricultural and Mechanical Col-
lege aed to Professor F. R. Crow, of the Agricultural Ergineering De-
partment, for directing the graduete studies of the author. The author
is also grateful to Professor R. E. Means, Civil Eagineering Department,
Oklahome Agricultural end Mechanical College, for his very valuabie
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I. INTRODUCTION
General

The design of earth dams in the Barniti Creek subwatershed of fhe
Washitae River in Oklahoma (Figure l)'preéented the'Design Sectionvof the
Engineexring and Watershed Pl@nning Unit of the Soil Congervation Service
with several difficult problems. First, it was quite obvious from the
site borings that it would be impractical to design positive cut-off
cores through the alluvium which extends to depths of as much as seventy
feet. Second, the amalysis of the borings showéd that nearly every dan
site had some gypsum disperséﬁ in the,foﬂndation and borrow material.
There were, also; layers of very hard gypsum, alabaéter, to be reckoned
with in the abutments of many of the sites. There were, in addition to
the special problems, the ususl design problems presentved by felatively
small esrth dams, comstructed from non-uniform borrow materiéls, and .
built on narrow valley floors and steep abutments.

The first of the problems was handled by designing shallow cutoffs
and providing for control of the seepage through the alluvium through
the use of lateral toe drains withiﬁ the embenkment foundations and/or
relief wells at the downstream toe of the dam. The toe drains were also
designed to control the phreatic line in the embankment and the relief
wells'were designed to relieve the hydréstatic pressure on the dam.

Exhaustive laboratory testing and analyses indicated that the allu-

vial material containing gypsum hed sufficient shear strength to support
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the thirty to fifty feet of earth which Qas»iofbe_placed upon it.
Consolidation tests indicated that the foundations would not settle
sufficiently to cause failure of the structure;énd compaction testing
showed that the borrow materials would make satisfactory fills if selec-
tive borrowing schedules were followed, All cﬁtoffs were designed to
extend - through the gypsum layers in the_abﬁﬁmentS@ -

A comprehensive’plan of field teé#iné fo sﬁpplement the laboratory
findings was drawn up early in 1954 by tﬁe,ﬁafious responsible authbri-
ties of the Soil Conservation Sefvicey The-purpose of these tests was
to correlate the lsboratory snalyses with:actﬁai field conditions and
thereby improve the designs for the earthen structﬁres.

The author was directed to ascertain the relationship between the
foundation consolidation under the earthffillé'as estimated from labora-
tory tests and that which occurred in thé.figidfv The tests were to be-
gin with construction operations and'continue‘through the construction
period and for a time afterward. The mgth@i;of testing was to be set
up by the suthor, and all work and results ﬁere_to be his responsibility.

T™wo dam sites were szlected from the‘éontfacts’fhat were being |
supervised by the author at that time (May, 1955). They were chosen be-
cause they both were to have shallow cores, relief wells and other
characteristicas that made them representative of thé sites of the Bar-
nitz Creek watershed. Of the two sites,‘Site‘Nb. 16_15 in the north
central part of the watershed and Site,NQ.FBE is in the east‘cenfral_

portion.

Site 3b (Figwre 2) is locat@dm Seatio Townghip 14 North,
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Renge 17 WIM, approximately twelve miles north and three miles west of
Clinton, Oklahome in Custer County. The dam is approximetely eight
hundred feet long and the maximum fi11ll height is forty feet. The slopes
of the dam are 3:1 upstream and 2:]1 downstream. The upstream slope is
broken by a ten foot berm one foot below the sediment pool elevation and
the crest of the dam is fourteen feet wide. The embankment, which con-
teins approximately sixty-eight thousand, five hundred cubic yards of
earth, is a homogeneous earth fill.

The principal spillwey consists of a thirty-inch square concrete
drop inlet with uncontrolled orifice. The water is carried through the
erbankment by a reinforced concrete conduit twenty-two inches in diame-
ter. The auxiliary spillway i1s an excavated earth channel one hundred
forty feet wide.

The dam site is underlain by Rush Springs Sandstone of the Permian
Age. On both sbutments the parent material is covered by residual soils
formed by the decomposition of the bedrock. The parent meterial of the
upper slopes 1s Cloud Chief Gypsum of the Permian Age. The coverburden
is shallow (two to five feet) on the east sbutment and the extreme west
ebutment. It reaches depths of fifteen feet or more on the lower weat
ebutment and has a higher silt content than the areas ncted above.

Trere is an average of one per cent of gypsum by volume in the ebutment
meterials.

The three hundred feet of valley floor is overlein by a mentle of
very fine to coarse, silty sand. This sand becomes coarser with depth.
It is reddish brown in color and extends to depths greater than thirty
feet at the stream channel. There is a water-bearing stratum five feet

1n thickness at a depth of nineteen feet below the surface. The water



carried by this aquifer is intercepted vy two relief wells equipped
with screens and carried to the stream channel in the well collector
lires. These wells are set approximately fifteen feet from the dowm-
stream toe of the dam on each side of the stream channel. The core of
the dam extends to parent material on the abutments and to a depth of
fifteen feet into the alluvium.

The abutment materials have an average unit weight of 1.50 gn/cc
(93.6 pef) in situs. They are composed of fifty-six per cent sand,
thirty-two per cent silt and twelve per cent clay. BStandard Proctor
tests on these soils result in & dry unit weight of 114.0 pef. at an
optimum moisture content of thirteen per cent.

The alluvial meterials have an average volume weight of 1.60 gm/cc
(99.8 pef) in situs. These soils consist of an average of fifty-five
per cent sand, thirty-one per cent silt and fourteen per cent clay.

The compected unit weight everages 114.0 pef. at optimm moisture (thir-

t2en per cent) under Standerd Proctor conditions.
Description of Dam Site No. 16

ite 16 (Figure 3) is located in Section 8, Township 15 North,
Range 18 WIM, epproximetely eighteen miles north and nine miles west of
Clirton, Oklahoms in Custer County. The dan is epproximately seven hun-
dred seventy feet in length and has a meximum £ill height of thirty-
geven feet. The slopes of the dem ere 3:1 upstream and 2:1 cownstream.
The upstream slope has & ten-foot berm one foot below the sediment pool
elevation. The crest width of the dem is fourteen feet. The dam is a
homogerneous earth £ill and contaeins epproximately sixty-two thousand

cubic yerds of soil.
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The principal spillway is a thirty-inch square, concrete, drop in-
let with uncontrolled discharge. The water is carried under the dam by
a reinforced concrete conduit fourteen inches in diameter. There is a
fifteen-inch gate valve in the bottom of the drop inlet to further con-
trol the water surface. The auxiliary spillway is an excaveted earth
chennel one hundred twenty-five feet in width.

The dam site is underlain by Rush Springs sandstone and siltstone.
The colluvial soils consist of unconsolidated, very fine sand and silty
pandbeds. These beds occur at a shallow depth beneath a friable soil
mantle two to three feet in thickness. These colluvial soils are from
two to fifteen feet in depth. They have a gypsum content of one to two
per ceat.

The three hundred feet of valley section overlain by alluviel beds
to an average depth of twenty feet with a much greater depth at the
“streamr channel (thirty-five feet or over). These soils are very fine,

"sility seands and silts at the surface and grade downward into medium to
-coarge sands containing some cley at depths of fouwrteen o twenty feet.
The clay occurs in one-inch layers and is foliowed by two-inch bauds of
coarse sand. The water cerried by these coarse sand equifers is intsr-
cepted by two relief wells placed west of the stream channel neer the
dowanstreem toe of the embankment.

Iaboratory analyses indicate that the sbutment matarials have en
everage volume weight of 1.65 gm/cc (103.0 pef.) in original position.
They consisﬁ: of the following average proportions of sand, silt and
clay: Fifty-four per cent sand, twenty-one per cent clsy axd twenty-
five per cent silt. ©Standard Proctor Compaction Tests on these soils

indicate that a meximum dry unit weight of one hundrzd twelve pounds



per cubic foot can be attained at an optimum moisture content of four-
teen per cent.

The alluvial materials have an average unit weight of 1.60 gm/cc
(99.8 pef.) in situs. These soils average forty-eight per cent sand,
thirty-one per cent silt and twenty-one per cent clay. Standard Proc-
tor Compaction Tests on these soils resulted in a maximum dry unit
weight of one hundred ten pounds per cubic foot at an optimum moisture
content of fourteen and one-half per cent. The gypsum content of these

soils varies from one-helf per cent to over four per cent.
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II. OBJECTIVES

The general objectlves of this study were to determine the founda-
tion consolidation under earth dams through field investigations ard o
correlate these findings with those obtained by leboratory testing.

To accomplish these general objeciives, the test program was de-
signed with the following specific objectives:

1. To measure the foundation consolidation (settlement) of

the dams at various points in typical embankment cross-
sections in the alluvial arees of the foundations.
2. To measure the foundaetion comsolidation &t polints of
maximum load in The colluvial sectlons of the foundation.

3. To correlata the elluvial settlements with the colluviel
settlements and thereby obtain results useful in estims-
ting the differentiel settlements ueder structurszs %o be
built in the fubture.

L. To correlate the field data with these from the labora-

tory.



III. REVIEW OF LITERATURE

The compression of & soil occurs mainly as a function of a decrease
of the volume of the voids. By comparison, the component of compression
produced by a decrease of the volume of the grains of the solid skeleton
is negligible. If the voids of a soil are entirely filled with water,
measurable compression can occur only &s & result of the escape of ex-
cess water from the voids. Gradual compression of a soil under such
conditions, when induced by static forces of gravity, such as the
weight of the soil itself or of structures erected upon it, is termed
"consolidation." It should not be confused with "compaction," which is
the artificial compression of a soil by mechanical meens.

If a saturated soil is quite pervious, e.g., & clean sand, its
consolidation under newly applied static loads will be almost instan-
taneous, since excess water has no difficulty in escaping from the
voids. On the other hard, if the saturated soll is a clsy with low per-
meability, its consolidation will be quite slow, since any excess water
in the voids will take time to be squeezed out toward vervious bounda-
ries of the clay layer.

When a load is applied to a fully saturated cohesive soil in its
plastic range of consistency, the entire compressive stress "p" created
by the load is at first carried by the water in the voids. It is then
said that p = u, where "u" is the stress in the water which resulted

"_n

from the epplication of the pressure "p". The stress "u" is termed

"neutral stress." Other terms frequently used to designate the stress



"u" are "hydrostatic excess pressure" or "excess pore pressure."

As time goes by, some water is squeezed out of the clay and es-
capes through the pervious boundaries of the clay mass where such per-
vious boundaries are aveilable. The decrease of the volume of the
voids of a fully saturated clay corresponds to the amount of water
squeezed out. As a result of this process, the solid gralns of the
goil skeleton are brought into closer contact with each other and,
therefore, take up some of the newly applied load. The stresses thus
created in the soil skeleton are called effective stresses "f.". Any
decrease of the neutral stresses of the water in the voids must corres-
pond. to an equal increase of the effective stresses in the solid skele-
ton, and vice versa. The sum of the effective stresses "f," and the

reutral stresses 'u’' at any point and at all times must remsin constant

n_m

and equal to the applied pressure "p' .
p=ul/f fe
When all the pressure has been transferred to the soil skeleton so
that p = fo, the neutral stress or excess pore pressure "u" becomes
equal to zero. Flow of water from the vnidsland further compression of
the clsy will then ceease. The consolidation has reachec 100 per cent of
its final value. Intemedide gtates in this process cen be defined by the
"percentege of consolidation."
U = 8/, x 100
where S = linear chenge of length of a soll specimen or settlement of a
layer during one-dimensional vertical consolidation at the
consolidation stage to be defined.
82 = linear compression or settlement at the final stage of con-

golidation.
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The rate at which the volume change, or consolidation, occurs in a
soil is directly related to the permeability of the soil because the
permeability controls the speed at which the pore water can escape.

The permeability of most sands is so high that the time required for
consolidation after a load application can be considered negligible,
except for cases where a large mass of sand is subjected to & rapid
shear or shock. On the other hand, the low permeability of clay makes
the rate of volume change after a load application, & factor which must
be considered. ILaboratory consolidation studies, therefore, are almost
entirely limited to soils of low permeability.

In nature all sands are more or less stratified. The compressi-
bility of a stratified deposit in the direction of the bedding planes
is somewhat smaller than that in the direction at right angles to them.
In addition, most natural sands contain at least traces of cementing
material, and above the waier table they also contain some soil mois-
ture. Both ingredients produce cohesion. Furthermore, some sands in
the natural state have a relative density greater than that which can
be obtained by any artificial means other than vibrations. Other sands
in a patural state have a much more unstable structure than that of the
loosest sand specimens which can be prepared in the laboratory. These
facts suggest that the structure of sands in thelr natural state may be-
elightly different from that of the same sands in samples made in the
laboratory. Sands in natural state often have a honeycomb structure
that is the result of their being deposited by water. However, if the
void ratios of the sands are the same in both states, the compressibili-

ties are also likely to be approximately equal.
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In connection with practical problems, the compressibility of con-
fined strata of dense sand can usually be disregarded. As a consequence,
the compressibility of sand has not been extensively investigated. A
dense sand expands when it is acted upon by vibrations or has a load
that changes (alternately increases and decreases). The volume of a
loose sand is reduced when the sand is deformed by the application of
loads. These changes in volume may happen suddenly because of the fact
that practically all of the strength of sands is made up of the fric-
tional resistance between the soil grains.

If the soil bereath a structure conteins layers of sand or stiff
clay alternating with layers of soft clay, the compressibility of the

sand ard stiff-clay strata can be disregarded.

Settlement Analysis

Settlement analysis is the investlgation and the detailed study of
&ll factors which affect settlements. Of particular importance for
foundetion design is the knowledge of: (a) the distribution in plan of
settlements; (b) the finel value of the settlements; end (c) the rate
of the settlements.

The settlements themselves may be caused by the combined effects
of vertical consolidation and lateral and upward displacsment due o
lateral pressures and to shearing stresses. The settlement component
due to lateral end verticel displacement is of practical importance
mainly in the case of soils with little shearing strength, such as very
soft clays which cen be easily displaced like a viscous fluid. In all
other soils the effects of the settlement component due to vertical con-

golidation usually predomirate. For that reason, settlement analyses
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are, &8 a rule, limited to the study of this latter component. (They
are in this report).

The final value of the settlement of a certain point of the founda-
tion is obtained as follows: The increment of vertical pressure caused
by the foundation loads at several elevations of the underlying com-
presgible layers is computed. The corresponding values of the moduli
of volume change (my') are determined from laboratory consolidation
tests on undisturbed samplies. The settlements for each layer are then
computed and totaled ©o give the final value of the surface settlement.
The soil layer within which 75 per cent of the surface settlement origi-
nates is called the "seat of setilement."

It should be realized that soil semples are subject to many types
of disturbance, and that the verification of setilement forecasts by
systematic regional field observations on actual structures is essen-
tisl. Most observations carried out so far indicate that the observed
settlements, as & rule, are somewhat smaller than the ones forecast on
the strength of laboratory cornsolidation tests, in spite of the fact
that the latter teke inito sccount only one of the two theoretically
possible settlement components.

There are three main types of time-seltilement curves of actual
structures. In the first type, most of the settlement cccurs during
construction. This is the case of foundations resting on compact per-
vious soils. In the case of structures supported by clay and silt
soils, the shape of the time-settlement curve varies, depending on
whether primary or secondary time effects predominate. If the soil
follows the laws of Terzaghi's theory of consolidation, the settlements

will decrease progressively and will stop entirely after a certain
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period of time following the end of construction. The time-settlement
curve will hawve a parabolic ghape. This iz the gecond type of curve.
In the third type, the time-settlement curve may have the shape of a
straight line, either fyrom the very start or as a tangent to the ini-
tial parabola. This may iudicate one of two things: Eitherxthe
settlements are caused by possible dangerous shearing deformstions of
the entire soill mass, or the structure of the soll is such that the
slippage of grain upon grain delays the consolidation. Such so-called
secondary time effects will, however, s&lso show up during a lsboratory

consolidation test. (1), (2), (3), (&) and (5).
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IV. APPARATUS AND METHODS OF PROCEDURE

Description of Gages

The settlement gages used in the field studies consisted of the

following elements (Figures 4, 5 and 6):

1.

30

k.

A circular steel plate three-eights of an inch thick and

two feet in diameter. The plate was so designed to assure
that it would not buckle under load and would cover a rela-
tively large area of the foundation.

A one-inch steel pipe coupler which was welded to the center
of the steel plate. This coupler joined the plate and the
first Joirnt of the one-inch gage pipe. Great care was exer-
cised during the welding operations to assure that no werping
of the plates would occur.

A joint of one-inch galvanized pipe was threaded irnto the
plate coupler forming a solid unit with the plate. Additional
Joints of one~-inch pipe were edded as the work progressed.
These joints were cut in various lengths to conform with the
fill slopes exd coastruction progrsss. Most of the Joints
were six feet in length.

A joint of two-inch pipe was placed outside the one-inch gage
pipe. This pipe served to protect the one-inch gage pipe from
the placed fill so as to assure free movement of the internal
pipe with the gage plate. The first two-inch pipe Jjoint was

cut one foot shorter than the gage pipe Jjoint to allow for
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Parts List

i ’i E 1. 3/8 ’" steel plate, 24" D.
-} t' 2., 1" gage pipe
?]hi . 3. 2" protector pipe

R+ L, v coupler

W{ 5. 2" coupler

Figure b. Drawing of Consolidation Gage



Figure 5. Basic elements of consolidation gages showing
24" plate, 1" union, 1" gage pipe and 2" protecting pipe

Figure 6. Basic elements of consolidation gages showing
relative location of pipes.

19



Figure 7. Relief Well No. 1 - Site 34. Remaining steps:
Installing well cover and covering collector line with
___earth, s e - (U e % B T : . e e

Figure 8. Relative location of Relief Well outfall lines,
Relief Well No. 2 and gages in 2:1 slope of Site 16,
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marking eand checking the one-inch pipe. Each succeeding joint
was the same length as the joint of the one-inch pipe; there-
fore, the one-inch pipe extended one foot above the protectives
two-inch pipe at all times.

These gages are very similar to those employed by Frank Bell in his

Geagia experiments. (6)
Location of Cages

The gages were loceted in esn alluvial section oppeosite one of the
relief wells (Figures 7 and 8). They were installed in the approximste
centers of gravity of the front (3:1) and back (2:1) sections of the
embankments. An additional gage wes placed in the core backfill ma-
terial. This gage was offset toward the 3:1 toe far enough from the
center of the dam to allow free movement of construction equipment in
the core end on the creat of the dam during finishing operatlons.

A study of the temporery bench marks on Site 34 ia the early stages
of construction indicated that the bench merks in the lowsr sections of
the wvalley floor were settling. Settlement goges wers edded at the
toes of the front and back slopes to determine the exient of the set-
tling at these points. This procedure wes followed from the beginning
of the study on Site 16. The addition of the two geges made & total of
five in the alluvial crcss sections. The gages were numbered consecu-
tively from the 3:1 toe to the 2:1 toe; e.g., the 3:1 toce gage was rum-
ber one.

The gaged alluvial section on Site 3% was perpendicular to dam
centerline station 4 / 50, This station was only a short distance from

the bease of the west abutment of the site; so, only one edditicral gage
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Figare 9. Gage Location - Site 3k
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Figure 10. Gage location - 8ite 16
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was required to produce comparative date between alluvial and colluvial
foundation consolidation. This gage was located fourteen feet to the
right (forward) of dam centerline station 6 £ 00.

The gaged alluvial secticn on Site 16, dam centerline station
6 / 15, was over two hundred feet from the toe of the abutment on the
west side of the stream channel; so, it was considered necessary that
two gages be added in order to obtain the best comparison of colluvial
and alluvial settling. A gage was installed sixteen feet forward of
the dam centerline at station 7 / 75 in the alluvium and another was
set on the west abutment fourteen and one-half feet forward of the cen-
terline of the dam at station 8 £ so0.

A total of thirteen gages was installed at both sites; six at
Site 34 and seven at Site 16. (Figures 9 and 10). It was necessary that
gages 2 and 4 be locatzd so that they would not interfere with the nor-
mal construction operations as the dams were being built. The gages
were shifted slightly from the centers of gravity of the dam sections,

but not enough to materially affect the test results.
Installation of Cages

The locations of the gages were staked by a survey party on the
day that they were installed. These points were staked on the sites
after the embankment ares had been stripped of all foreign material, the
upper foot of the foundation compacted using a sheep's foot roller, and
the first one or two feet of embankment had_been placed and compacted.
The gages were installed Dby:

1. Digging a hole slightly larger than the plate through the

placed fill to a point within the first six-inch 1ift above
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the foundation. The hole was very carefully levelled and com-
pacted, and the plate with the one-inch union welded to it was
lowered into the hole.

The plate was levelied using an Abney Hand Ievel. Differen-
tial Levels were run to determine the plate elevation (Figures
13 and 14).

A joint of one-inch galvanized pipe was threaded into the one-
inch coupler on the plate. A distance was measured up the
pipe. This measurement was in even feet or so gaged that the
mark on the pipe would ve at approximately an even foot above
Mean Sea Level.

A notch was cut into the one-ihch pipe using a regular hack
saw. The Mean Sea Level Elevation of the notch and the plate
were checked and noted (Figure 15).

Earth was placed upon the plate and compacted in twe to four
inch lifts. When this earth reached a depth of two inches,
the Jjoint of two-inch protective pipe was placed over the one-
inch pipe and upon the soil. The s¢il was placed around the
gage as above until the elevaticn of the fill was reached
(approximately one foot).

The elevation ¢f the mark on the gage pipe was again checked
and any wvariation from the previous determination noted. If
the soil was properly compacted under the plate and the ensuing
operations carried out with the proper care, there was little
change in the platz elevation. If the varlatioan was great,

the plate was removed and installed properly.



26

Figure 1l Gage pipes on Site 34 showing relative location
of G;&ges Nos. 3 and 6, (No. 6 is by the open door of the
cars.

Figure 12, Gage pipws 3 and 6 on Site 3l shown two days
before the embankment was completed.
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Figure 13. Gage plate in place and levelled.

Figure 14. Determining the elevation of the installed plate.



Figure 15. Determining the elevation of the notch in the
1" gage pipe.

Figure 16. The complete gage with first joints of gage (1")
pipe and protecting (2") pipe installed.

L=
=
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All gages were set as outlined above except those that were set in
the core trenches, includding gages Nos. 5 and 6 on Site 34 and Nos. 5,
6 and 7 on Site 16. It was very difficult to place the backfill materi-
al in the core with the pipes extending up in the way of the heavy
equipment, To remedy this, the plates were installed as outlined in
Step No. 1, after about two or three feet of backfill were placed in
the core. The elevation of the plates was noted and the plates were
covered apd compacted by hand to a depth of one and one-half feet. The
‘backfilling of the cores then proceeded Just as if the plates were nov
in place. The core trenches were theh backfilled to a level with tpe
rest of the embankment. During the backfilling of the cores personnel
were stending by and when the backfilling was complete, they immediately
dug holes through the backfill materxial down to the plates. The eleva-
tion of the plates was checked, and the gage and protecting pilpes were
installed and marked and noted as before. The earth was tamped around
the protecting pipe and additional joints of pipe wers adﬁed if needed.

This entire operation was carried out in two 1o three hours.
Elevation Controls and Checks

A concrete marker was instelled at each of the embenkments during
the initial layout of the dams. A% the bench merk location & hole,
approximately 8ix inches in dlameter, was excavabted to bed rock and a ohe-
ﬁiﬁ"inch reinforcing rod was driven into the rock. A bronze cep with
a curved surface ﬁas welded to the rod. Next, a mold of ssphalt-treated
paper was set over the hole. A mixture of "Class A" concrete was then
poured into the hole. Special care was taken to insure a proper bond

between the concrete and reinforcingbrod.
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The concrete bench marks were tied to Mean Sea level elevation by
levels from the nearest first or second order Mean Ses Level Marker.

The bench mark set on the east end of Site 34 was close enough to
the consolidation gages to be used as a reference.. :{Satisfactory bench
marks could not be established in the valley floor and the spillway
operations would interfere with the use of the west permanent bench
mark). There was a sandstone hill jutting out into the flood plain be-
low Site 16; =0, an additioral bench mark was installed there {Figure
3). This marker was used as a reference for all levels run of Site 16.

The checks oﬁ the gages were made at one or vwo day intervals dur-
ing the time that construction operations were in progreés on the two
sites. After the completion of the dams, the period bstween checks was
lengthened to two weeks; the psricd was increased to §ne month in Decem-~
ber, 1955, and checks have been made each‘month since that time. The
testing will continue indefinitely.

The only checking difficulties encountered resulted from the high
winds common to western Oklahoms.

The elevation of the Wﬁter in the relief wells was checked each

time that the gages were checked (Tebles XVI and XVIL).
Compaction of Fill Material and Compaction Testing

At the beginning of the tests it was felt that, in order to obtain
results that would be applicable to all areas of the fourdations, the
£ill material placed above the gege plates should be compacted in the
same manaer as the rest of the embankment. During the installation of
the plates, the first fill over them was compacted using an air-driven

mechanical tamper. The sheep’s foot rollers that were used in



Figure 17. Supplementary compaction of soil around protect-
ing pipe.

Figure 18. Compacting the soil around the gages using an
air-driven tamper.



compacting the embankment fill were operated as closely wo the protec-
tor pipes a8 possible. Very careful checks were made in the immediate
ares around the gages asvfill was placed, and all uncompacted earth was
compacted to approximately the same density as that of the adjacenﬁ
goil. The compacting was accomplished using hand tampers and alr-driven
tampers (Figures 17 and 18).

The compactlion procedure employed proved to be very satisfactory.
There was slight damage to the protecting pipes at various times, but
the gages' usefulness was never impaired. This lack of difficulty is
attributable to the camtion and efforts of the contracitors' employees.

The earth around the proitecting pipes was carefully compacted and
dressed to conform with the embapkment slopes as the last £ill was
placed over the gages. This cperation precluded the necsssity for
finishing equipment ©o be operstsd cloge t@ the gags plpss.

Regular compaciion tests were made on each dam ap the exhankuents

were being built. The sand-core methed of compacticn vastlng was used.

(5) fhe results of these bests are sumarized in Tables XUV and XV of

the Appsendix.

S
o
*11
L0
=

Higtory of the CGages on S

The relief wells were imstelled on Site 3% om Apwil 26, 1955.
Copstruction operations were also sta?ted at that time. Relief wells
are always installed hafore the work on the dsm begins or at the same
time that the contractor begins work. The early instaellation is essen-
tial so that the wells can provide for the collection of outflowing
water from the couscolidating foundation throughout the comstruction

period. The core drill crew took undisturbed samples from the
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foundation at points near the proposed consolidation gege locations at
the same time that the wells were installed. These samples were
promptly dispatched to the Soil Mechanics ILaboratory in Albuguerque,
New Mexico for analysis.

Gages Nos. 2 and 4 were installed on Site 34 on May 7, 1955.

Gages Nos. 1l and 5 were not planned at this time but were added later
as a result of bench mark studies discussed previously in this section.
Fill material was placed on Site 3L frbm the borrbws and core excava-
tion from May 6 through Mey 12, when all operations were abandoned be-
cause of heavy rains. At the time that the earth-moving equipment was
moved to another dam site, the core trench was full of water and sedi-
ment and the entire area was saturated from the four inches of rain re-
ceived the preceding week, The plates were covered by 3.5 feet of fill
when the work was stopped.

The contractor did not have the proper equipment for readying the
gite for further operatiouns; so, he centered his operations on another
dam. The embankment area was not in proper condition for further f£ill
placement until the filrst week in July. At that time the core trench
was clean and the embankment was reworked and recompacted o sufficient
depths to secure proper bonding with the previously placed fill. At‘
this time plates Nos., 1 and 5 were installed. Cage No. 2 was destroyed
and was replaced July 6, 1955.

The work progressed very rapidly in early Julj. Gages Nos. 3 and
6 were installed in the core trench and the embankment was brought up
to an elevation approximsately fourteen feet above the original ground
level at Station 4 £ 50, the test control section.

The hauling of fill material was discontinued between August 19
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and August 24 while the earth-moving equipment was being utilized in:
the removal of large boulders from the spillway. Blasting in the spill-
way area started at this time and cbntinued until shortly after the
embankment was completed.

Work on the embankment resumed August 25 and proceeded at a rapid
rate until it was completed September 16. Dressing, cleanup operations,
fencing and removal of soil and rock from the earth spillway continued

until the dam was accepted as complete October 1, 1955.
History of the Gages on Site 16

The relief wells were installed on Site'16 early in the spring of
1955. Test cores were drilled from the dam foundation near the
scheduled gage locations during the first week of May, 1955.

Clearing and grubbing operations were begun on Site 16 on June 21,
1955. All operations progressed satisfactorily, and the dam site was
stripped and prepared for fill placement by the last of June.

| Enbankment placing was started July 1, 1955 and the first four
gages (Nos. 1, 2, 4 and 5) were installed the following day. Gage No. 3
was installed July 5 and Gages Nos. 6 and 7 were installed July 6.

The work progressed very rapidly on Site 16; so rapidly, in fact,
that it was very difficult for the checks and addition of pipe exten-
sions to keep pace with the embankment placing. The second Joints of
the gage pipe and protector pipe were damaged on Gage No. 7 during con-
struction operations; however, a careful examination showed that the
plate and first pipe Joints were still intact. The replacement of the
pipe sections was the only repair work required.

All work, except fencing and routine cleanup, was completed on



Site 16, August 13, 1955 and all equipment was removed from the site.
The dam and appendages were accepted as complete August 24, 1955.
Figures 19, 20, 21 and 22 show the gages during construction and

after completion of the sites.



Figurs 19. Gages on Site 34 showing Geges Nos. 1, 2 and 3
durirg congtruction of the dam.

Figure 20. Gages Nos. 1, 2 and 3 on Site 3% shown after the
completion of the embankment.
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Figure 21. Site 34. View showing Gages Nos. L and 5 during

construction of dam. The man is standing by Relief Well
No. 1.

Figure 22. Back (2:1) slope of Site 34 after completion of
the embankment showing the relative location of Gages Nos.
)} and 5 and Relief Wells Nos. 1 and 2.

37
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V. PRESENTATION AND ANALYSIS OF DATA

Site No., 34 Data

Gage No. 1 (3:1 toe) was installed July 9, 1955, with one foot of
earth compacted over it. (fig. 23) The overburden was increased to 1.9
feet the thirteenth of July; the fill over the plate remained almost
unchanged during the period of July 14 through August 28, 1955. During
this first period the plate moved erratically up and down with a net re-
sultant of 0.048 feet of settling. The erratic movement of the plate was
caused by the alternate wetting and drying of the soil by the heavy rains
during the summer. The embankment was saturated most of the month of May
and much of.June and July. The plate was under water from August 10
through August 28, All of the water in the borrow area was used in wet-
ting the fill material in the embankment. There wes practically no change
in plate elevation while the gage plate was immersed in water. There was
no fill placed on the dam from May 12 to July 5 because of the heavy rains;
the water table under the dam rose sharply during this time.

The fill over the plot was increased to 2.9 feet during the last
week in August. Additional load was placed on the plate until it was
covered by 3.5 feet of earth September 12, 1955; the load remained con-
stant throughout the rest of the testing period. The plate moved errat-
ically until the embankment was completed on September 16; it then began
to settle gradually. The final check on the gage (March 16, 1956) showed
that the plate had settled 0.117 feet. The settlement during construction

was 0,038 feet.
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Gage No. 2 (60 feet right of € Station, 4 £ 50) was installed May 7,
1955, with an initial cover of 1.4 feet. (fig. 24) The fill over the
plate was increased to 3.6 feet and remained constant until July 6. The
area was saturated during most of this time and the plate was raised 0.6
feet by the heaving and swelling of the embankment foundation. This
movement was parallel to the rise in the water table of the area,

A gage was destroyed while the contractor was readying the site for
the resumption of operations, July 6, 1955. The gage was promptly re-
placed and the readings were continued as before.

The gage continued to rise sharply under the influence of the swell-
ing foundation until July 11; the plate was then under 6.7 feet of fill
and had risen a total of 0.689 feet (both plates). The following day a
trend of settling (lowering) was begun; the plate settled 0.09 feet while
the fill was being increased to 7.9 feet. The fill remained constant
until August 24; the water table continued to rise under the embankment;
and the plate rose and fell with no net change.

The plate started down sharply August 24 and continued the trend
until September 30, The last fill over the plate was placed September 16;
the load on the plate had been increased at a constant rate to a peak of
22,1 feet (19.436 psi)l. The dam was topped September 16, 1955; the
gsettlement at that time was 0.305 feet.

The plate settled gradually through the remaining test period; the
settlement through March 16, 1956, was 0.445 feet.

Plate No. 3 (9 feet to right of £) was installed July 8, 1955, with

1

Computed loads are the products of the average bearing pressure of the
moist fill material (Appendix Table XIV and XV) and the heights of fill
over the gage plates.
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L2
an initial cover of 1.5 feet of earth. (fig. 25) The fill over the plate
was increased to 4.5 feet the following day and was increased to 8.9 feet
by July 13. The plate began settling almost immediately because of the
rather rapid increase in load and the fact that the foundation had reached
its peak in heaving.

The settling rate of the gage decreased on July 14. There was no
fill placed over the gage between July 14 and August 24 and there was
only a slight drop in the plate elevation.

The placing of fill over the gage plate was resumed August 25 and
was continued at a rapid rate. The plate started settling at a rapid
rate on this date and continued to do so until September 23, one week
after the final fill was placed over the plate. The decrease in plate
elevation during this period was 0.860 feet and the load increased to
41.2 feet (36.233 psi).

The gage settled at a slow rate during the rest of the time; the
total settlement of the gage was 1.13 feet. The settlement during con-
struction was 0.775 feet,

Plate No. 4 (35 feet left of £ station, 4 £ 50) was installed May 7,
1955. (fig. 26) The original load of 1 foot of fill (0.879 psi) was in-
creased to 3,5 feet May 10 and remained at that level until construction
operations were resumed July 6. The plate rose rapidly during the first
week just as plate No. 2 did; there was a net increase of 0.002 feet in
plate elevation during the shut-down pericd.

The plate rose as the placing of fill was resumed on July 6; when
f£ill placement stopped on July 14 the gage started settling gradually
(net - 0.0002 feet/day). Loading over the plate was started again on

August 25; the plate started settling very rapidly the following day.
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The settling continued at the rate of approximately 0.03 feet per day
until September 17; the day after the last fill was placed over the gage.
The rate of settling began decreasing at that time and became lower and
lower as time passed. The totel settlement through March 16, 1956, was
0.665 feet under a maximum fill of 27.5 feet. The settlement during
construction was 0,455 feet.

Gage No. 5 (2:1 toe) was installed July 7, 1955. (fig. 27) The
initial load of 1 foot was increased to 1.2 feet July 21 and was unchanged
throughout the testing time.

The plate settled 0.03 feet during the first week after it was set;
however, the net resultant was a rise of 0.001 feet at the end of July.
The plate settled 0.08 feet during the first ten days in August and then
remained practically unchanged throughout the rest of the time that read-
ings were taken. Almost all of the oscillation of the plate ceased dur-
ing the week following the completion of the dam., The net distance that
the plate settled through March 16, 1956, was 0,100 feet. The settlement
during construction was 0.070 feet.

The first units of gage No. 6 (9 feet right of € station, 6 £ 00)
were set July 8, 1955. (fig. 28) The plate fell, then rose 0.15 feet
the first five days after the load was applied; the load was increased
from 3.5 feet of fill to 10.6 feet of fill (9,322 psi) during these five
days. No fill was added over the plate from July 14 to August 24; the
plate first settled 0.06 feet and then rose 0.07 feet to a new peak on
July 26, The plate settled rapidly between July 26 and August 10 to an
elevation 0,06 feet below the installation elevation. The plate moved

up and down during the last part of this period.
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Increased loads were added to the plate (foundation) from August 25
until the final cover was placed September 16; the maximum load on the
plate was 33.7 feet of fill material (29.637 psi). The plate settled and
rose in continuation of the pattern started in late August until the day
the last fill was placed over it. The plate settled 0,12 feet between
September 16 and October 7; the settling continued at the rate of 0.002
feet per day. The total net settlement of the plate was 0.248 feet. The

settlement during construction was 0.050 feet.
Site No. 16 Data

Consolidation gage No. 1 (3:1 toe £ station, 6 £ 15) was set on Site
16 July 2, 1955. (fig. 29) The plate gage was installed with one foot of
soil compacted over it; this load was increased only one tenth of a foot
while the construction of the dam was in progress.

The plate first settled 0.16 foot and then rose to an elevation only
0.03 foot below its original position; the rise was parallel to an 0.8
foot rise in the static water table under the foundation.

The equipment was moved from the area July 13 and no fill was placed

in the embankment until July 26. The foundation under the gage alternately

settled and heaved in stages of 0.05 foot during that time.

The gage plate rose sharply (0.11 foot) with the resumption of fill
placing on July 26 and remained high until. the entire foundation of the
dam began to consolidate rapidly during the first week in August. Gage
No. 1 dropped 0.3 foot between August 1 and August 5; the water table
rose steadily during that period.

Plate No. 1 oscillated up and down during the rest of the construc-

tion period; this was caused by the activity on the dam. The foundation



.m.m 331G ~ T °ON 888D IO ®I8J JO UOTAIBIUSSRZ 67 2amBTd

si)

t

- sJnofg I m@.ﬂ.mmﬁO@H_ UL @SHH_ X .
.,!Nﬂ]‘ o .n......@..“t_t:.w.«{w L ‘._w £ 7R A A S aliien " peettte = ._l ¢ - T- \lml 6 .
) AT T TN T T Ty T T T « T . )\Tlllf-llllllm.cllllleJ
M . by (] N Q w ja]
Q < -
— _ L . 1 e b !
Fi I i
— [ i 0 ﬁ
| R T o L P2 NG S S
- - /// ~ _ \\/. .“\.-lfrll
- —— 1 ~ vy
I\\Il\ \IH.I\“\\\\ // /\N// )
i e i ~ N
A
P
N
|
; !
]
e e e J—— e e = L
R L

“Settlement of Cage

| ToAST Z998M - — - — : T°0 f

— -Uds - e — e - L e T ygupp— B 4
N .
a8ep———— 2ot

e e e P [




50
under the plate moved very little after the dam was completed; the net
movement of the plate was 0.140 foot during the construction period; the
total settlement was 0.228 foot.

Gage No, 2 (50 feet right of £ station, 6 £ 15) was installed July 2,
1955, (fig. 30) The original loed of 1 foot of f£ill (0,863 psi) wes
increased to 4.6 feet, to 5.0 feet between the installation date and
July 13; the loading wes stopped for a period of twelve days. The plate
settled over a 0.1 foot during the first four days after it wes set; it
then rose sharply to an elevation above its original position. The gage
moved at approximately the original elevation until August 2, two days
before the last significant increment of fill was placed over it. The
foundation settled very rapidly between August 2 and August 13; it settled
over 0.4 foot during thet eleven day period. The plate settled at suc-
cessively decreasing rates during the test period after the dam was com=-
pleted, August 13, The settlement during construction was a net lowering
of the plate of 0.515 foot. The plate settled 0.381 foot during the eight
month observation period following construction. The total settlement of
the plate was 0.896 foot,

The water table rose generally during the construction of the dam;
then lowered slightly and levelled off 1.8 feet above the level at which
it stood at the time the dam was started.

Gage No. 3 (7 feet right of £ station) was installed July 5, 1955.
The initial overburden of six feet of fill coupled with the fact that the
gage was installed very close to the water table ( 3 feet above) resulted
in a very rapid settling of the plate during the forty-eight hours follow-
ing its installation. The plate settled over 0.60 foot by July 7. The

plate rose to an elevation 0,37 foot below its original position by July 11
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23
and oscillated above and below that level until August 11. The founda-

tion consolidation proceeded at a very rapid rate between August 11 and
August 13; over 0.1 foot of settlement was observed in that two-day
period. Rapid settlement (0.0l foot/day) continued until August 29,

That period was followed by a gradual decline in the rate of consolida-
tion; this decline continued until November 15. The plate elevation
changed very little during the rest of the testing time. The net settle-
ment during construction was 0.550 foot; the settlement between the time
that the dam was completed and November 15 was 0,345 foot; the total
settlement of the plate was 0.954 foot.

The movement of the water table was generally upwerd during the con-
struction of the dam; it then fell for a time; and levelled off,

Gage No. 4 (40 feet left of £ station) was set July 2, 1955. (fig.
32) The original overburden was 1.0 foot; this load was increased to
3.9 feet of soil during the eleven days immediately following the gage
installation, The gage plate settled 0.04 foot the first six days of
the period and rose to 0.1 foot sbove the original position during the
following five days.

There was no lcad added between August 11 and August 25; the foun-
dation oscillated up and down in much the same manner as in the other
areas during that time.

The gage rose slightly with the resumption of loading July 26;
this general ris}pg continued until July 30. The elevation of the gage
plate lowered 0.4 foot between July 30 and August 13. The last fill was
placed over the gage plate August 9, The foundation settled 0.14 foot
between August 13 and October 9; the rate of settling decreased progres-

sively from that time to the end of the testing period,
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The net settlement of the gage plate during construction was 0.297
foot; the total séttlement of the plate was 0.569 foot.

Gage No. 5 (2:1 toe) was installed with a load of 1 foot of fill.,
(fig. 33) The load remained unchanged until August 8; 0.9 foot of fill
was added August 8 and 9. The load remained unchanged after August 9.

The gage settled 0.22 foot during the first six days after it was
installed and then started to rise steadily under the heaving influence
of the newly locaded foundation. The rising of the plate continued until
July 30; at that time all of the foundation at test section 6 £ 15 started
settling. The plate settled rapidly between July 30 and August 3; the
plate lowered 0.26 foot during that period. The plate moved up and down
under the influence of the vibrating load of the equipment until the dam
was completed. The foundation rebounded 0.03 foot when construction
operations ceased and remained practically unchanged during the rest of
the test period. The net movement of the plate was 0.007 foot upward,

Gage No. 6 (16 feet right of dam £ station, 7 £ 75) was installed
July 6, 1955. (fig. 34) The initial load on the plate of 1.0 foot of
earth fill was increased to 2.6 feet July 11; the load remained at 2.6
feet of £ill until July 26. The plate settled 0.10 foot the first day
and then moved up and down with a general movement upward until July 30,

Loading was resumed July 26 and progressed at the rate ofﬂl,S feet
(1.295 psi) per day until the last earth was placed over the gage August
13. The foundation settled 0.265 foot between July 30, when a downward
tfend was begun, and August 13, the date that the dam was completed.
After the dam was finished the rate of settling of the foundation con-
tinued at successively decreasing rates. The net settlement during con-
struction was 0.315 foot; the net settlement during the gaging period was

0.473 foot,
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Gage No. 7 (14.5 feet right of £ station, 8 £ 50) was installed
July 6, 1955. (fig. 35) There was only 1.0 foot of fill over the gage
élate during the twenty days immediately following the installation date.
The plate moved up and down during that time with a net change of 0,015
foot downward.

The addition of fill over the gage plate was begun July 27 and con-
tinued at a rapid rate until the last earth was placed August 13. The
fill over the plate at that time was 25.5 feet. The plate rose approxi-
mately 0,08 foot when loading was begun; it lowered to 0.04 foot below
its original position., The plate rose to a new peak of 0,095 foot above
the original elevation August 6. The load at that time was 18.5 feet of
fill. The plate started settling August 6 and settled 0.050 foot by
August 13, The plate settled at a slow rate after the construction oper-
ations ceased. The net elevation change of the plate during construc-
tion was a rise of 0.015 foot. The net change of the plate during the

observation period was 0.051 foot.

General Summary of the Test Results firom Site No. 34

The three gages within the embankment in the alluvial test section
of Site No., 34 followed the same general pattern of settling; that is,
during the time that all of them were functioning. 'The three gages
settled approximately cne-tenth foot as fill was placed upon them in
early July; and then levelled off into a general downward trend during
the time that the earth moving equipment was wasting the rock from the
earth spillway. They began their major settling period two days after

placing of fill was again resumed and continued to settle at a fairly
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rapid rate until two days after the embankment was completed. The settl-
ing generally lagged the load placement two days throughout the period.
With the end of construction operations the gages began to settle at a
much slower rate and continued to do so during the remaining time of
testing. Gages that were in place during the period of heavy rainfall
rose with the rise in water table,

Theé movements of the two gages at the toés of the slopes were very
similar. They settled with a very general trend downward; the settling
was erratic during construction operations and uniform during periods of
relative inactivity. Both gages settled approximately the same distance.

Gage‘Noo 6 settled little in comparison to the load over it; this
was caused by the fact that the plate rested on a relatively thin (7.0
feet) layer of soil over parent material. The over burden extended to
depths of 35 feet or more at the other gage points. The general move-
ment of the plate was similar to that of the other plates.

There was no water impounded at Site No. 34 during the testing
period.

The dam was thoroughly inspected at the end of the test period; no
evidence of fissuring or other indications of possible failure were

found,

General Summary of the Test Results from Site No, 16

The patterns of settling of all at the points gaged at Station 6 £
15 on Site No. 16 were remarkably alike., All gages settled for the first
few days after their installation; they then rebounded to a point of

equilibrium between the loads and bearing strengths of the foundation
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areas. This rebound was due largely to a rising water table. The founda-
tion generally settled little during the time that the fill material was
being placed until approximately ninety per cent of load was in place
(based on No, 3). At this point in the loading all of the gages began
settling rapidly; indicating that the foundation was consolidating at a
high rate. The settlement of the gages was generally in proportion to the
loading at that point.

Gage No. 6 followed the pattern of the other gages in the alluvium
very closely. There was a greater space of time between the beginning of
consolidation and completion of the fill because of the very rapid rate
at which the area was loaded.

The movements of Gage No. 7 were different from those of the other
gages; the abrupt settling was much less in relation to the load and the
total settling was much less in relation to the load. The low settlements
at this gage are attributable to the fact that the foundation of the dam
at that point rests upon parent material approximately six feet below the
surface, The surface of the earth in the alluvial areas was thirty-five
to forty‘feet above the parent material; all but the last fourteen to six-
teen feet of the alluvium was saturated.

There was no water impounded at Site No. 16 during the testing period.

The surface of the dam was thoroughly inspected at the end of the
testing period; no evidence of fissuring or other indications of possible

failure were found.
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Discugsion of Iaboratory Methods and Results

Consolidation tests wers run in the Albuquerque Soils Mechanics

Iaboratory of the Soil Couservation Service. The data from the tests
Y

1

were analyzed using the "sguare root fitting method" (4). The follow-
steps are involved in the analysis:

1. Plot compression dial reading against the squares root of
elapsed time on arithmetic scales. )

2. Extend the sitraight-line porticn of the curve back to inter-
sect zero time and obtain the corrected zero point "dg".

3. Through "ds" draw a straight line having an inverse slope 1:15
times the tangent. This straight line cuts the compression-time curve
at 90% compression.

4k, Compute the primary compression ratio "r" using the following
equation: r = 1,111 (dgwi90) / {dondf)
in which 45 is The corrected zero point,

d90 is the c@mpia&ﬁi@n dial reading at 90% primsry compression,
do is the campre@si@nAdial reading at zero time, apd
de 1is the finsl disl reading.

"

5. Compute the cosfficient of consolidation cv" from the follow-

ing equation: ¢, = 0.848 Ha/tgq(l)

gV

6. Plot computed woid ratios "e"

vs. log of pressure "p". The
slope of this curve is called the compression index "Co";

Ce

de/d(log; 4p)
7. Plot pressure vs. vold ratioc; the slope of this curve is called

the coefficient of compressibility "a,"; ay can be found from C, by

v
By = 0.435 Cc/p

in which "p" is the average pressure for the increment.
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The total settlement for any given load can be found by

LO ol
lfeq & Py

dH = H

Py is the original overburden load,
Dy is the original losd plus the added load,

and ey is the void ratio corresponding to P

The settlement at any time after the application of a load can be
found by the following formula when the time to reach 100% consolida-
tion and the total settlement of the sample are known:

U12 Cy tl/Hl2
up” > e

in which Uy is the percentage of consolidation sought; Uy corresponds
o 100% consolidation; Y and ﬁg are the respective times of the new

consolidation and 100% consolidation; and Hl and H,. are the correspond-

2
ing sample heights.

In the case of computiung corsolidation of the laboratory sample,
¢, is the same at all times and Hl and H2 are the same value. The for-

2o, 2
mule then is resolved to U] / U5 = %y / %, .

In the leboratory compubtations of comnsolidation were made using a
consolidating depth of sixteen feet (the depth of the well screen below
the surface). The construction time was estimated to be two months.
The relation of the comstruction consolidation to the laboratory consol
dation was estimated using the following relations:
= toHY/H

2 months/2 = 43,200 minutes

o
(]
]

u
V)
L}

H% 1.25"2(sample size) = 1.56 in.°

B2 = (16 x 12)° = /3686 in.?

43,200 x 1.56 / 36864; ¢, = 1.8 min. in the lab. 1.8

ct
=
"

i~
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The maximum load was estimated to be 5000 psf (34%.7 psi) which is
very close to that actually placed on the foundation at the g of the
test sections. (Figure 38 shows a sample and results of the testing on

the site).
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Gage Field Test Laboratory
No. Results Estimates x 100
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3 0.775¢ 1.151' 0. Lh2!' 0.798' 68.5%
L 0.455!' 0.665' 0.450' 0.890" 68.5%
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Typical Set of Isheratory Consolidation Curves.
The method involved in the analysis of these

éurves is explained in the preceding text.

1
2
3
L. 0.297!
o
6
7

0,515!
0.550!

Plate . No.

0,315
#0,015!

0.896! 0.L55!
0.945! 0.350!
0.569! 0.350!

5 rose 0.007!
0.479* 0.376!
0.051' 0,108

0.800'" ©57.L4%
0.795' 58.2%
0.700" ©52.2%
total--no lab.
0030h, 65-9%
0.183' 00.0%

Constr, /Total

Lab.

19.5%
55 1%
50.6%

58.L%

56.9%
26.0%
20.0%

este.

55.L%

59.0% .

Comparison of the findings of the laboratory

persornel and the results of the field tests.

These results are discussed at length in

the text of the report. The laboratory data

are the results of thorough testing and analysis

of each of the soil layers within the foundaticns

of the two structures

Figure 38. [ILaboratory Test Results Compared to The Resulte of the Field Research
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VI. SUMMARY AND CONCLUSIONS

1. Settlement of the alluvial foundations generally occurred in
direct proportion to the added loads. There was, however, some set="
tling that occurred in areas contiguous to the areas upon which the load
rested directly. The amount of the settling that occurred at the toes
of the embankments was measured in this study. The distance that set-
tling extended beyond the loaded areas was not measured.

2. The settlement in proportion to load iniéhe foundations of the
two dams tested reached its meximum at the point o; greatest load in the
alluvial areas. The settlement in proportion to load decreased as the
overburden over the parent material decreased in thickness. There was
very little consolidation of the foundations in the abutments of the
sites where the parent material lay only a few feet below the surface.
There were, of course, different amounts of settling with different
soil types. The sandier soils (higher unit weight) consolidated smaller
amounts.,

3. Fluctuations in the rates of foundation consolidation occurred
at épproximately the same time at all points of the foundations. This
was not always true during the heaving and swelling processes that
followed the first loading of the foundations; however, ail areas of
each foundation began their primary consolidation at the same time.
The»fluctuations that followed the beginning of primary consolidation

occurred at approximately the same time at all points.
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4, The foundations generally heaved during the early stages of
construction. This was caused by the rise in water table that accom-
panied the covering of the original surface. The foundation soils
swelled with rises in water table caused by heavy rains. There was no
water impounded at either site during the testing period. The impound-
ing of water should result in some rise in water table and some heaving
of the foundations.

5. The estimates made by laboratory personnel concerning the per-
centages of the total settlement that would occur during the construc-
tion and post-construction periods were very accurate. This was especi-
ally true for Site 16. The length of the construction period of the
dam was very close to the two-month period estimated by the Soil
Mechanics Engineers. A greater percentage of the total settlement
occurred during the construction period, and a correspondingly smaller
percentage occurred during the post-construction period as the construc-
tion time lengthened.

6. The observed settlements were generally larger than estimated
by the laboratory engineers--the opposite is generally true. (2) It is
noteworthy, however, that all estimated amounts of settling were well
within the range of accuracy generally expected from laboratory investi-
gations. A variation of one hundred per cent is usually considered
sufficiently accurate. (5)

T. The settlement of both foundations over the points of maximum
loading (41 feet of f£ill or 35.5 psi. average) averaged 0.016 feet per
foot of fill during construction. Those points settled an average of
0.026 feet per foot of f£ill (two per cent) during the testing period.

Designs based on a foundation settlement of two per cent after the
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completion of structures should be sufficiently safe for dams constructed
under the same ponditions as those tested.

8. There was no evidence that the differential settling between
the abutments and the alluvial areas were great enough to impair the

efficiency of the dams as flood prevention structures.
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~ VII. RECOMMENDATIONS FOR FURTHER STUDY

The.scope of studies of the type presented in this report are
unlimited. All facets of the problem could not be gtudied in the
brief period covered by this study. The following list includes some
of the factors that should be studied further:

l. The tests should be repeated on structures of all sizes with
many different foundation conditions so‘that data useful in designing
any future structures may bé obtained.

2, The studies started should be continued indefinitely so that
a complete picture of the movement of the foundations under all condi-
tions may be had. The studylng of the effects of water impoundment is
especially important.

. 3. A study of the effect of the structure_upon the foundations of
ad jacent areas and structures should be studied.

The methods and equipment empldyed in these studies proved to be
very effective and could be used without sppreciable :evision or rede~

signing in future tests.



(1)

(2)

(3)

(&)

(5)

(6)
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h
: TABLE 1
SETTLEMENT RECORDS FOR PLATE NO. 1 - SITE 34

Location: Toe of 3:1 Slope % Station 4 £ 50
Original Elevation: 1655.048

Total

Elevatior Fill Over load on Observation Time

Elevation Change Plate(ft) .Plate(psi) Time Hours
7-9-55 0.000 1.0 0.879 11:00 AM 0.00
7-11-55 55,006 -0.042 1.0 0.879 11:00 AM 48.00
7«11-55 55.053 0,005 1.7 1.495 4:15 PM 53.25
7-13-55 55,053 #0.005 1.9 1.671 4:00 PM 101.00
7-14-55 54.970 -0,078 1.9 1.671 12:00 AM 121.00
7-15-55 54.970 ~0.078 1.9 1.671 9:45 AM 142.75
7-18~55 54.995 -0.053 1.9 1.671 9:30 AM 214.50
7-21-55 54.975 ~0.073 1.9 S 1.671 9:30 AM 286.50
7-22-55 55.040 -0.0608 1.9 1.671 10:00 AM 311.00
7-25-55 55.030 ~-0.018 1.9 1.671 10:00 AM 383.00
7=-26~55 55.000 -0.048 1.9 1.671 3:15 PM 412.25
7-30-55 55.045 «0,003 1.9 1.671 11:00 AM 504.00
8-1-55 55.000 -0.048 1.9 1.671 9:30 AM 551.50
8-2-55 54.990 -0.058 1.9 1.671 9:45 AM 574 .75
8-6-55 54,970 ~-0.078 1.9 1.671 5:00 PM 678.00
8-8-55 54.980 -0.068 ¢ 1.9 1.671 1:45 PM 722.75
8§-9-55 55.000 ~0.048 1.9 1.671 12:00 AM. 745.00
8-10-55 55,000 ~-0,048 1.9 1.671 1:30 PM 770.50
8-13-55 55.000 -0.048 1.9 1.671 4:30 PM 845.50
8-17-55 55.000 -0.048 1.9 1.671 9:30 AM 934 .50
8-19-55 55.000 -0.048 1.9 1.671 1:45 PM 986.75
8-21-55 55.000 ~0.048 1.9 1.671 1:30 PM  1034.50
8-24-55 55.000 -0.048 1.9 2.281 8:45 AM 1101.75
8-25-55 + 55.000 -0.048 1.9 1.848 3:00PM 1132.00
8-26-55 55.000 -0.048 1.9 1.631 10:00 AM 1151.00
8-28-55 55.000 -0.048 1.9 1.414 5:00 PM 1206.00
8-29-55 55.000 -0.048 2.7 2.374 4:15 PM  1229.25
8-30-55 55.010 -0.038 2.8 2.462 8.45 AM  1245.75
8-30-55 55.000 . -0.048 2.9 2.550 4:00 PM  1253.00
8-31-55 55.010 -0.038 2.9 2.550 8:30 AM 1269.50
8-31-55 54.990 -0.058 2.9 2.550 4:15 PM 1277.25
9-1-55 55.040 -0.0608 2.9 2.550 10:15 AM 1295.25
9-2-55 55.020 ~0.028 2.9 2.550 9:45 AM 1318.75
9-3-55 54,990 ~0.058 2.9 2.550 9:30 AM  1342.58
9-5-55 55.000 ~-0,048 2.9 2,550 9:30 AM  1390.50
9-6-55 55.010 -0.038 2.9 2,550 8:30 AM  1413.50
9-7-55 55.010 ~-0,038 3.0 2.638 8:30 AM  1437.50
9-8-55 55,015 ~0.033 3.3 2.902 8:30 AM  1461.50
9-9-55 55.000 -0.048 3.3 2.902 8:45 AM  1485.75
9-10-55 55.030 -0.018 3.3 2.902 1:30 PM  1514.56
9-12~55 55,020 -0.028 3.5 3,078 9:00 AM 1558.00
9-13-55 55.020 -0.028 3.5 3.078 8:45 AM 1581.75
§-14-55 55.010 -0.010 3.5 3.078 9:00 AM 15606.00

55.010 3.5 3.078 8:30 AM 1629,

-0.038

50



TABLE 1 (Continued):

Total

2 Elevation Fill Over Load on Observation Time

Date Elevation Change Plate(ft) Flate(psi) Time Hours
" 9-16-55 55.020 - -0.,028 3.5. 3.078 9:30 AM 1654.50
9-23-55 54,940 -0.108 3.5 3.078 9:30 AM 1822.50
9-30-55 54,950 -=0.,098 3.5 3.078 9:30 AM 1990.50
10-7-55 54,970 -0.078 3.5 3.078 9:30 ‘AM 2158.50
10-21-55 54.970 -0.078 3.5 3.078 10:00 AM 2455.00
:11~4-55 54.970 -0,078 3.5 3.078 10:00 AM 2831.00
'11-16-55 54.990 -0.058 3.5 3.078 10:00 AM 3119.00
12-2-55 54.970 -0.078 3.5 3.078 11:00 AM 3504.00
12-16-55 54.960 -0.088 3.5 3.073 12:00 AM 3841.00
1-20-56 54.920 -0.128 3.5 3.078 9:00.AM 4678.00
2-25-56 54.926 -0.122 3.5 3.078 9:00 AM 5542.00
3-16-56 54.931 -0.117 3.5 3.078 9:00%AM 6022.00



TABLE II

SETTLEMENT RECORDS FOR PLATE NO. 2 - SITE 34

76

Location: 60 Feet Right of & Station & # 50

Original Elevatiloni 1653,270 Replaced: 7-6-55 Elevation 1653.475

Total

Elevation Fill Over Load on Observation Time

Date Elevation Change  Plate(ft) Plate(psi) Time Hours
5~7-55 0.000 1.4 1.231 4:00 PM 0.00
5-10-55 53.255 ~0,015 3.6 3.1686 4:00 PM 72.00
5-13-55 53.255 -0.015 3.6 3.166 4.:00 PM 144.00
5-16-55  53.255 -0.015 3.6 3.166 4:00 PM 216.00
5-18-55  53.370 #0.100 3.6 3.166 11:00 AM 259,00
5-23-55 53.580 #£0.310 3.6 3.166 2:30 PM 382.50
7-2-55 53.580 £0.310 3.6 3.1656 4100 PM  1344.00
7-6-55 53.475 0.000 3.6 3.166 5:00 PM  1441.00
7~7~55 53.475 0.000 3.6 3.166 12:00 AM  1460.00
7-~8-55 53.480 #0.005 4.5 3.957 2;00 PM  1486.00
/+9-55 53.517 #0.642 4.5 3.957 11:00 AM  1507.00
7-11-55  53.806 #0.331 6.0 5.2%7 11:00 AM  1555.00
7-11-55 53,853 £0.379 6.7 5,892 4:15 PM  1560.25
7-13-55 53.843 £0.369 7.9 6.948 4:00 PM  -1608.00
7-14-55 53,760 #0,285 7.9 6.948 12:00 AM  1627.060
/-15-55 53,760 #0.285 7.9 6.948 9:45 AM  1649.75
7-18-55 53.785 #0.310 7.9 5.946 9:30 AM  1721.50
7-21-55  53.755 £0.280 7.9 6.948 9:30 AM  1793.50
#-22~55  53.770 #0.295 7.9 6.948 10:00 AM  1818.0¢
7-25-55  53.780 #0.305 7.9 6.948 10:00 AM  18%0.00
7-26-55 53.790 £0.315 7.9 6,948 3:15 PM 1819.25
7-30-55 53.790 #£0.315 7.9 6.948 11:00 AM  2011.00
§-1-55 53.770 #0.295 7.9 6.948 9:30 AM 2058.590
8-2-55 53.770 #0.295 7.9 6.948 9:45 AM  2081.75
8-6-55 53.765 £0.290 7.9 5.948 5:00 PM  2185.00
8§-8-55 53.765 #0.290 7.9 6.948 1:45 PM  2229.75
8~9-55 53,760 #0.285 7.9 6.948 12:00 AM  2252.00
8§-10-55 53.750 £0.275 7.9 6.948 1:30 PM 2277.50
8-13-55 53.760 #0.285 7.9 6.948 4:30 PM 2352.50
8-17-55 53.760 £6.285 7.9 6,948 9:30 AM 2441 .50
8-19-55  533.750 #0.275 7.9 6.948 1:45 PM  2493.75
8-21-55 53.760 #0.285 7.9 6.9438 1:30 PM  2541.50
8§-24-55 53,760 £0.285 7.9 6.948 8:45 AM 2608.75
8-25-55 53.730 #0,255 8.6 7.563 3:00 PM  2639.00
8-26-55 53.730 £0.255 2.9 8.706 10:00 AM  2638.00
8-28-55 53.735 £0.260 11.1 9,762 5:00 PM  2713.060
8-29-55 53.700 £0.225 12.0 10.553 4:;15 PM 736.25
8-30-55 53.700 #£0.225 12.5 10.993 8:45 AM  2752.75
8-30-55 53,700 £0.225 13.3 11.697 4:00 PM 2760.00
8-31-55 53.660 #£0.185 13.6 11.960 8:30 AM  2776.50
8-31-55 53.650 #0.175 14.9 13.104 4315 PM 2784.23
9~31-55  53.665 £0.190 14.9 13.104 10:15 AM  2802.25
9-2-55 53.600 £0.125 16.2 14.247 9:45 AM  2825.75
9~3-55 53.585 £0.110 17.6 15.478 9:30 AM  2849.50



TABLE 11 (Continued)

it

Total

' Elevation Fill Over %woad on  Observation Time

Date Elevationn  Change Plate(ft) Plate(psi) Time Hours
9-5-55 53.535 #0.060 18.7 16.446 9:30 AM  2897.50
9-6-55 53.490 #0.015 19.7 17.325 8:36 AM 2520.50
9-7-55 53.490 #0.015 21.8 19.172 8:30 AM 2944 .56
9-8-55 53.480 £0.005 21.8 19,172 8:30 AM 2968 .50
- 9-9-55 53.425 ~0.030 21.8 19.172 8:45 AM 2992.75
9-10-55 53.390 -0.085 21.8 19,172 1:30 PM 3021.50
9-12-55 53.330 ~0,145 21.8 19.172 9:00 AM 3065.00
9-13-55 53.290 -0.185 21.8 19,172 8:45 AM  3088.75
9-14-55 53.260 ~0.215 21.8 19,172 9:00 AM 3113.00
9-15-55 53.230 -0.245 21.8 19,172 8§:30 AM 3136.50
9-16-55 53.170 QU305 22.1 12.436 9:30 AM 3161.50
©-23-55 53.130 ~0.345 22.1 19,436 9:30 AM 3329.50
9-30-55 53.130 -0.345 22.1 19.436 9:30 AM 3497.50
10-7-55 53.130 ~-0.345 22.1 19.436 9:30 AM 3665.50
10-21~55 53.090 -(.385 22.1 19.436 10:00 AM  4002.00
11-4-55 53.120 -0.355 22.1 19,436 10:00 AM  4338.00
11-16-55 53.120 -0.355 221 19.436 10:00 AM 4626.00
12-2-558 53.100 -0.375 22.1 19.43¢6 11:00 AM 5011.60
12-16~55 53,100 -0.375 22.1 19.436 12:00 AM 5348.00
1-20-56  53.075 -0.400 22.1 19.436 9:00 AM  6£185.00
2-25~56 53.066 -0.409 22.1 19.436 9:00 AM 7049, 00
3-16-56 53.030 ~0.445 22.1 19.436 9:00 AM 7529.00
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TABLE III
SETTLEMENT RECORDS FOR PLATE NO. 3 - SITE 34

Location: 7 Feet Right of & Station 4 # 50
Original Elevation: 1651.815

Total

Elevation TFill Over TLoad on  Observation  Time

Date Elevation Change Plate(ft) Plate(psi) Time Hours
7-8-55 0.000 1.5 1.319 2:00 PM 0.00
7-9-55 51.808 ~-0.007 4.5 3.957 11:00 AM 21.00
7-11-55 51.776 -0.039 6.7 5.892 11:00 AM 69.00
7-11-55  51.833 ~-0.639 6.7 5.892 . 4:15 PM 74.25
7-13-55 51.793 -0.022 8.9 7.827 4:00 PM 122.00
7-14-55 51,710 -0.105 8.9 7.827 12:00 AM 142.00
7-15-55 51.710 -0,105 8.9 7.827 9:45 AM 163.75
7-18-55 51.705 -0.110 8.9 7.827 9:30 AM 235.50
7-~21-55 51.690 -0.120 8.9 7.827 9:30 AM 307.50
7-22-55 51.720 ~0.085 8.9 7.827 10:00 AM 332.00
7-25-55 51,710 -0,105 8.9 7.827 10:00- AM 404 . 00
7-26-55 51.740 -0.075 8.9 7.827 3:15 PM 433.25
7-30-55 51.730 ~0,085 8.9 7.827 11:00 AM 525.00
8§~1-55 51.730 -0.085 8.9 7.827 9:30 AM 572.50
8-2~55 51.720 -0.095 8.9 7.827 9:45 AM 595.75
8-6-55 51.700 -6.115 8.9 7.827 5:00 PM £99.00
8§-8-55 51.700 -0,115 8.9 7.827 1:45 PM 743.75
8-9-55 51.710 -0.105 8.9 7.827 12:00 AM 766.00
8-10-55 51.590 -0.125 8.9 7.827 1:30 PM 791.50
8-13-55 51.710 -0.105 8.9 7.827 . 4:30 PM 866.50
§~17-55 51.700 -6.105 8.9 7.827 9:30 AM 955.50
8-19-55 51.720 ~0.095 8.9 7.827 1:45 PM 1067.75
8§-21-55 51.700 -0.115 8.9 7.827 1:30 PM 1055.50
8-24-55 51.710 -0.105 8.9 7.827 §:45 AM  1122.75
8-25-55 51.700 -0.115 10.6 9.322 3:00 PM  1153.00
8-26-55 51.650 ~0.125 11.1 9.762 10:00 AM 1172.00
8-28-55 - 51.685 -0.130 12.6 11.081 5:00 PM 1227.00
8~29-~55 51.685 -0.130 12.6 11,081 4:15 PM 1250.25
8-30-55 51.700 ~-0.115 12.9 11.345 8:45 AM 1266.75
8-30-55 51.670 -0.145 13.3 11.697 4:00 PM 1274.60
8-31-55 51.650 ~-0.165 15.4 13.543 8:30 AM  1290.50
§-31-55 51.630 -0.185 16.6 14..599 4:15 PM 1288.25
9-1-55 51.620- -0.185 16.7 14.687 10:15 AM 1316.25
9-2-~55 51.600 ~-0,215 18.1° 15.918 9:45 AM 1339.75
9-3-55 51.5%85 =0.220 19.3 16,973 9:30 AM 1363.50 -
9-5-55 51.526 ~-0.289 20.7 18.204 9:30 AM 1411.50
9-6-55 51.460 -0.355 21.9 19,260 8:30 AM 1434 .50
9-7-55 51.450 -0.365 22.6 12.875 8:30 &M 1458,50
9-6-55 51.440 -0.375 24.6 21.634 ' 8§:30 AM 1482.50
9-9-55 51.375 -0.440 25.9 22.778 8:45 AM  1506.75
9-~10-55 51.305 ~0.510 29.5 25.%44 1:30 PM 1535.50
9~12~55 51.230 -0.585 31.4 27.615 9:00 AM 1579.00
9-13-55 51.17¢ ~Q.645 33.7 - 29.8637 8:45 AM 1602.75
9~14~55 51.120 ~0.695 36.0 31.660 9:00 AM 1627.60




TABLE I1I (Continued)

‘ Total

Elevation Fill Over Load on  Observdation Time

Date Elevation Change Plate(ft) Plate(psi) Time Hours
9-15-55 51.060 -0.755 38.6 33.947 8:30, AM 1650.50
9-16-55 51.040 -0.,775 41.2 36.233 9:300AM 1675.50
9-23-55  50.850 -0.965 41.2 36.233 9:30 AM  1843.50
9-30-55 50.850 -0.965 41.2 36.233 -9:30 AM  2011.50
10-7-55 50.810 -1.005 41.2 36.233 9:30 AM 2179.50
10-21-55 50.780 ~1.025 41,2 36.233 10:00 AM  2516.00
11-4-55 50.800 ~1.015 41,2 36.233 10:00 AM 2852.,00
11-16-55 50.800 -1.015 41.2 36.233 10:00 AM  3140.60
12-2-55 50.780 -1.035 21.2 36.233 11:00 AM  3525.00
12-16-55 50.780 -1.035 41.2 36,233 12:00 AM 3862.00
1-20-56 50.720 -1.095 41.2 36.233 2:00 AM  4699.00
2-25-56 50.70% -1.106 41.2 36.233 9:00 AM 5563.60
3-16-56 50,674 -1.141 41.2 36.233 9:00 AM 6043.00
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TABLE IV
SETTLEMENT RECORDS FOR PLATE NO. 4 - SITE 34

Location: 35 Feet Left of Dam & Station & ¢ 50
Original Elevation: 1652.035

- Total

Elevation Fill Over TLoad on Observation Time

Elevation Change Plate(ft) Plate(psi) Time Hours
L 0.000 1.0 0.879 4:00 PM 0.00
52.010 -0.025 3.5 3.078 4:00 PM 72,00
51.998 ~-0.037 3.5 3.078 4:00 PM 144 .00
51.991 -0.044 3.5 3.078 4:00 PM 216.00
52.035 ~0.000 3.5 3.078 11:00 AM 259.00
52,250 #0.215 3.5 3.078 2:30 PM 382.50
52.270 #0.235 3.5 3.078 5:00 PM 1441.00
52.255 = £0.220 3.5 3.078 12:00 AM  1460.00
52.240 #0,205 3.5 3.078 2:00 PM  1486.00
52.243 #0,208 3.5 3.078 11:00 AM 1507.00
52.256 £0.221 6.1 5.365 11:00 AM 1555.00
52,303 #0.268 6.7 5.892 4:15 PM  1560.25
52.303 0,268 6.8 5.980 4:00 PM  1608.00
52.220 #0.185 7.9 6.948 12:00 AM 1627.600
52.210 #0.175 7.9 6.948 . 9:45 AM  1649.75
52.205 £0.170 7.9 6.948 9:30 AM 1721.50
52.205 #0.170 8,0 7.036 9:30 AM 1793.50
52.210 #0.175 8.0 7.036 10:00 AM 1818.00
52,230 £0.195 8.0 7.036 3:15 PM 1919.25
52.230 #0.195 8.0 7.036 11:00 AM 2011.00
52.210 #£0.175 8.0 7.036 9:30 AM  2058.50
52.220 #0.185 8.0 7.036 9:45 AM  208l1.75
52.165 £0.130 8.0 7.036 5:00 4 2185.00
52.175 #0.140 8.0 7.036 - 1:45 PM 222%.75
52.180 #0.145 8.0 7.036 12:00 AM  2252.00
52.160 #0.125 8.2 7.211 1:30 PM  2277.50
52.180 #0.145 8.2 7.211 4:30 PM - 2352.50
52.170 #0.135 8.2 7.211 9:30 AM  2441.50
52.159 FC.1L5 8.2 7.211 1:45 PM  2493.75
52.170 #9.135 8.2 7.211 1:30 PM  2541.50
52.170 #0.135 8.2 7.211 8:45 AM  2608.75
52.180 #0.145 9.4 8.267 3:00 PM 2639.00
52.190 £0.155 9.6 8.443 10:00 AM  2658.00
52.155 #0.120 12.4 10.905 5:00 PM  2713.00
52.145 £0.110. 13.0 11.433 4:15 PM 2736.25
52.125 . #0.090 13.5 11.872 8:45 AM  2752.75
52.110 #0.075 14.0 12.312 4:00 PM 2760.00
52.090 #0.055 14.7 12.928 8:30 AM 2776.50
52.080 #0.045 15.5 13.631 4:15 PM  2784.25
52.050 #0.015 15.7 13.807 10:15 AM  2802.25
52.040 #0.005 17 .4 15.302 9:45 AM. 2825,75
52,055 #0.020 19.3 16,973 - 9:30 AM  2849.50
51.975 -0.060 20.7 18.204 9:30 AM  2897.50
AM  2920.50

51.940 ~0.095 21.2 15.644 8:30



TABLE IV (Continued)
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Total

Elevation Fill Over Load on Observation Time

Date Elevation Change Plate(ft) Plate(psi) T ime Hours
9-7-55 51.930 -0,105 21.6 18.995 8:30 AM 2944 .50
9-8-55 51.920 -0.115 23.5 20.667 8:30 AM  2968.50
9-9-55 51.885 ~0.150 25.0 21.986 8:45 AM  2992.75
9-10-55 51.840 -0.195 26.2 23.041 1:30 PM  3021.50
9-12~55 51.790 -0.245 27.0 23,745 9:00 AM  3065.00
9-13-55 51.740 ° -0,295 27,2 23.920 . 8:45 AM  3088.75
9-14~55 51.720 -0.315 27.3 24 .009 9:00 AM  3113.00
9-15-55 51.5680 -0.355 27.5 24,185 8:30 AM  3136.50
9-16-55 51.580 ~0.455 27.5 24.185 9:30 AM  3161.50
9-23-55 51.570 -0.465 27.5 24,185 9:30 AM 3329 50
9-30-55 51.510 ~0.525 27.5 24,185 9:30 AM  3497.50
10-7-55 51.510 -0.525 27.5 24,185 9:30 AM  3665.50
10-21-55 51.430 -Q.605 27.5 24..185 10:00 AM  4002.00
11-4-55 51.450 ~-0.585 27.5 24,185 10:00 AM  4338.00
11-16-55 51.380 -0.655 27.5 24,185 10:00 AM  4626.00
12-2-55 51.420 -0.615 27.5 24,185 11:00 AM  5011.060
12-16-55 51.420 -0,615 27.5 24,185 12:00 AM  5348.00
3-16-56 51.370 ~0,865 27.5 24 .185 9:00 AM 7529.060



TABLE V
SETTLEMENT RECORDS FOR PLATE NO. 5 - SITE 34

Location: Toe of 2:1 Slope & Station 4 # 50
Original Elevation: 1654.760

Total

Elevation Fill Over 1Load on Observation Time

Elevation Change Plate(ft) Plate(psi) Time Hours
0.000 1.0 0.879 11:00 AM 0.00
54.756 0.004 1.0 0.879 11-00 AM 48.C0
54.743 -0.017 1.0 0.879 4:15 PM 53.25
54.743 -0,017 1.0 0.879 4:00 PM 101.00
54.740 -0.020 1.0 0.879 12:00 AM 121.00
54.730 -0.030 1.0 0.879 9:45 AM 142.75
54.755 -0.005 1.0 0.879 9:30 AM 214.50
54.740 -0.020 L2 1.055 9:30 AM 286.50
54.760 -0.000 L2 1.055 10:00 AM 311.00
54 .810 #0.050 1.2 1,055 10:00 AM 383.00
54.770 #0.010 r.2 1.055 3:15 PM 412.00
54.770 #0.010 10 1.055 11:00 AM 504.00
54.760 #0.000 L2 1.055 9:30 AM 551.50
54.760 #0.000 2 1.055 9:45 AM 574.75
54.680 -0.080 1.2 1.055 5:00 PM 678.00
54.700 -0.060 1.2 1.055 1:45 PM 722.75
54.690 -0.070 152 1.055 12:00 AM 745.00
54 .690 -0.070 1.2 1.055 1:30 PM 770.50
54.700 -0.060 1.2 3..855 4:30 PM 845.50
54.700 -0.060 152 1.055 9:30 AM 934 .50
54.700 -0.060 3.2 1,055 1:45 PM 986.75
54.710 -0.050 152 1.055 1:30 PM 1034.50
54.690 -0.070 12 1.055 8:45 AM 1101.75
54,680 -0.080 : 1.055 3:00 PM 1132.00
54.710 -0.050 Ll 1.055 10:00 AM 1151.00
54.690 -0.070 1.2 1.055 5:00 PM 1206.00
54.690 -0.070 1.2 1.055 4:15 PM  1229.25
54.700 -0.060 132 1.055 8:45 AM 1245.75
54.690 -0.700 1.2 1.055 4:00 PM 1253.00
54.700 -0.060 (. 1.055 8:30 AM 1269.50
54,690 -0.070 1.2 1.055 4315 PM  1277.25
54.680 -0.080 1.2 1.055 10:15 AM 1295.25
54.680 -0.080 1.2 1..055 9:45 AM 1318.75
54 .680 -0.080 1.2 1.055 9:30 AM 1342.50
54 .690 ~0.070C 142 1.055 9:30 AM 1390.50C
54 .70u -0.060 1.2 1.055 8:30 AM 1413.50
54,700 -0.060 1.2 1.055 8:30 AM 1437.50
54,700 -0.060 1.2 1055 8:30 AM 1461.50
54,700 -0,060 1.7 1.495 8:45 AM  1485.75
54,710 -0.050 1.8 1.583 1:30 PM 1514.50
54.700 -0.060 1.8 1.583 9:00 AM 1558.00
54.710 -0.050 1.8 1.583 8:45 AM 1581.75
54.710 -0.050 1.8 1.583 9:00 AM 1606.00
54,710 ~0.050 1.8 1.583 8:30 AM 1629.50



TABLE V (Continued)

Total

_ Elevation Fill Over Load on Qbservation Time

Date Elevation Change Plate(ft) Plate{psi) Time Hours
9-16-55 54,690 -0.070 1.8 1.583 9:30 AM ~ 1654.50
9.23-55 54.710 -0,050 1.8 1.583 9:30 AM  1822.50
9-30-55 54.700 -0.060 1.8 1.583 9:30 AM 1990.50
10-7-55 54,690 -0.070 1.8 1.583 9:30 AM  2158.50
10-21-55 54.690 -0.070 1.8 1.583 10:00 AM  2495.00
11-4-55 54,680 -0.080 1.8 1.583 10:00 AM  2831.00
11-16-55 54,680 ~-0.030 1.8 1.583 10;00 aM 3119.C0
12-2-55 54,680 -0.080 1.8 1.583 11:00 AM  3504.00
12-16-55 54.680 -0.080 1.8 1.583 12:00 AM  3841.00
1-20-56  54.685 -0.075 1.8 1.583 9:00 AM 4678.00
2-25-56  54.681 #0.079 1.8 1.583 9:00 AM  5542.00
1-16-56 54,660 -0.100 1.8 1.583 ©9:00 AM - 6022.00



TABLE VI
SETTLEMENT RECORDS FOR PLATE NO., 6 - SITE 34

Location: 9 Feet Right of & Station 6 # 00
Original Elevation: 1657.980

Total

Elevation Fill Over 1Load on Observation Time

Elevation _Change Plate(ft) Plate(psi) Time Hours
0.000 3.5 3.078 2:00 PM 0.00
57.688 -0.292 s el 3.254 11:00 AM 21.00
58.076 #0.096 8.5 7.475 11:00 AM 69.00
58.143 $0.163 9.5 8.355 4:15 PM 74.25
58.133 #£0.153 10.6 9.322 4:00 PM 122.00
58.080 £0.100 10.8 9.498 12:00 AM 142.00
58.070 #0.,090 10.8 9.498 9:45 AM 163.75
58,095 #0.115 10.8 9.498 9:30 AM 235.50
58.100 #0.,120 10.9 9.586 9:30 AM 307.50
58.105 #0.125 10.9 9.586 10:00 AM 332.00
58.140 #0.160 10.9 9.586 3:15 PM 433.25
58.080 £#0.100 10.9 9.586 11:00 AM 525.00
58.120 #0.140 10.9 9.586 9:30 AM 572.50
58.110 #0.120 10.9 9.586 9:45 AM 595.75
57.990 £0.010 10.9 9.586 5:00 PM 699.00
57.960 -0.020 10.9 9.586 1:45 PM 743.75
57.940 -0.040 10.9 9.586 12:00 AM 766.00
57.920 -0.060 10.9 9.586 1:30 PM 791.50
57.950 -0.030 10.9 9.586 4:30 PM 866,50
58.010 #0,020 10.9 9.586 9:30 AM 955.50
57.930 -0.050 10.9 9.586 1:45 PM 1007.75
57.910 -0.070 10.9 9.586 1:30 PM 1055.50
57.900 -0.080 10.9 9.586 8:45 AM 1122.75
57.940 -0.040 11.3 9.938 3:00 PM 1153.00
57.970 -0.010 12.3 10.817 10:00 AM 1172.00
57.905 -0.075 13.5 11.872 5:00 PM 1227.00
57.900 -0.080 15.0 13.192 4:15 PM  1250.25
57.910 -0.070 15:5 14.423 8:45 AM 1266.75
57.920 -0.060 16.4 14.423 4:00 PM 1274.00
57.900 -0.080 16.4 14.423 8:30 AM 1290.50
57.890 -0.090 17:5 15.390 4:15 PM  1298.25
57.960 -0.020 18.5 16.270 10:15 AM  1316.25
57.950 -0.030 19.2 16.885 9:45 AM  1339.75
57.945 -0.035 20.0 17.589 9:30 AM 1363.50
57.925 -0.055 21.4 18.820 9:30 AM 1411.50
57.910 -0.070 22.5 19.787 8:30 AM  1434.50
57.940 -0.040 23.4 20.315 8:30 AM 1458.50
57.950 -0.030 23.4 20.579 8:30 AM  1482.50
57.915 -0.065 24.5 21.546 8:45 AM 1506.75
- 57.900 -0.080 25.9 22.778 1:30 PM 1535.50
57.940 -0.040 26.4 23.217 9:00 AM 1579.00
57.930 -0.050 29.5 25,944 8:45 AM 1602.75
57.940 -0.040 30.5 26.823 9:00 AM 1627.00
57.930 -0.030 32.5 28.582 8:30 AM 1650.50



85

TABLE VI (Continued)

: . Total

’ Elevation Fill Over Load on Observation Time

Date Elevation _ Change Plate(ft) Plate(psi) Time Hours
9-16-55 57.920 ~-0.050 33.7 29.637 9:30 AM 1675.50
9-23-55 57.840  ~0.140 33.7 29,637 9:30 AM 1843.50
9-30-55 57.830 -0.150 33.7 29.637 9:30 AM  1990.50
10-7-55 57.810 -0,170 33.7 29,637 9:30 AM 2179.50
10-21-55 57.810 -0.170 33.7 29,637 10:00 AM  2516.00
11-4-55 57.820 ~-0.160 33.7 29,637 10:00 AM  2852.00
11-16-55 57.800 = -0.180 33.7 29,637 10:00 AM  3140.00
12-2-55 57.810 -0.170 33.7 29,637 11:00 AM  3525.00
1-20-56 57.810 -0.170 33.7 29,637 9:00 AM 4699.00
2~25-56 - 57,792 -0,188 33.7 29.637 9:00 AM 5563.00
3-16-56 = 57.732 -0.248 33.7 29.637 9:00 AM 6043.00



TABLE VII
SETTLEMENT RECORDS FOR PLATE NO. 1 - SITE 16

Location: Toe of 3:1 Embankment & Station 6 # 15
Original Elevation: 1780.806

Total

Elevation Fill Over [Load on Observation . Time

Date Elevation Change Plate(ft) Plate(psi) Time Hours
l7f2'55 80.860 0.000 1.0 0.863 1:30 pM . 0.00
7-5-55 £80.696 -0.164 1.0 0.863 4:00 PM. ~ 74.59
7-6-55 80.690 -0.170 1.0 0.863 © 10:30 AM 93.00
7-7-55 80.720 -0.140 1.0 0.863 2:30 PM 121.C0
7-8-55 80,695 -0.165 1.0 0.863 4:00 PM 146.50
7-9-55 80.841 -0.019 1.0 0.863 3:45 PM 170.25
7-11-55 80.830 -0.030 1.0 0.863 2:00 PM 216.590
7-13-55  80.830 -0.030 1.0 0.863 2:30 PM 265,00
7-14-55 £80.830 -0.030 1.0 0.863 10:45 AM 285.25
7-15-55 80.820 -0,040 1.0 0.363 4:00 PM 314,50
7-18-55 30.820 0,040 1.0 0,863 - 3:30 PM "386.00
7-21-55  80.820 -0.0490 1.0 0.863 1:30 PM 456,00
7-22-55  80.790 ~0.040 1.0 0.863 2530 PM 481,00
7-25=-55 80.860 -0.000 1.0 0.863 11:30 AM 550.C3
7=26-55 80.870 £0.010 1.0 0.863 1:45 PM 576.25
7-27-55 20.910 #0.0350 1.0 0.863 2:00 PM 600.58
7-28-55 80,870 £0.0190 1.0 0.863 11:00 AM 621.52
7-30-55 81.010 #0.,150 1.0 0.863 L:D0 PM 671.50
8-~1-55 81.000 £0.140 1,0 0.863 10:30 AM 717,38
8-2-55 80.975 #0,115 1.0 0.863 10:45 AM 741,25
8-3-55 80.700 -0.160 1.0 0.863 L:30 PM 7€8.C0
8-4-55 80.¢680 ~-0.180 1.0 0.863 10:30 AM 782,50
§-5-55 80.708 -0,152 i.0 0,863 2:30 PM 817,00
8-6-55 80,757 -0,103 1.0° 0.863 11:20 AM 837.50
8-8-55 80.695 -0.165 1.0 0.863 10:00 aM £34..50
8-8-55 80.700 -0.160 1.0 0.863 3:1l5 PM £89.75
§-9-55 80.695 -0.165 1.0 0.8463 9:30 &AM 908.00
8-9-55 80.720 -0.140 1.0 0.863 "3:30 PM 914.00
8-10-55 80,720 -0.340 1.0 0.863 S 11:20 AM 934.0C
8-11-55 B80.745 -0.115 1.0 0.863 9:30 AM 956,00
8-11-55 80.745 -0,115 1.0 0.863 3:30PM '962.00
8-<12-55 80.720 -0.140 1.0 0.863 10:00 AM 980.590
. 8§-12-55 < 80.720 -0,140 1.0 0.863 3:30 FM 686,00
£-12-35 80.715 -0,145 1.0 0.863 45 AM  1004.25
8-29-55 80.705 -0.155 1.1 0.949 l 30 M 1392.002
9-2-55 30,690 -0.170 1.1 G.949 11:30 AM  1486.00
§.9-55 80,710 -0.150 1.1 0.949 12:00 AM 1654 .50
9-16-55 80,720 -0,140 1.1 0.949 11:30 AM  1822.00
9-23-55 80.730 =0.1390 1.1 0,949 11:30 AM  1990.00
9-30-35 80.710 -0,150 1.1 0.949 11:30 AM  2158.00
10-7-55 80,720 -0.140 1.1 0.949 11:30 AM  2326.00
10-21-55 80,710 -0,150 1.1 0.949 11:30 AM  2662.00
11-4-55 80,710 -0.150 1.1 0.949 11:30 &AM =~ 2998.00

11-15-55 80,710 0.130 1.1

0.949 3:00 BM  3265.50



a7

TABLE VII (Continued)

Total
Elevation Fill Over Load on Obserxvation Time

Date Elevation Change Plate(ft) Plate(psi) Time - Hours
12-2-55 80,710 0,150 1.1 0.949 3:00 PM 3673.50
12-16-55 80,710 -0.,150 1.1 0.949 3:00 PM 4009.50
1-20-56 80.705 ~ =0,155 - 1.1 0.949 10:00 AM 4844 .50
2-15-56 8§0.722 -0.138 1.1 0.949 10:00 AM 5468.50
3-16-56 80.632 -0.228 1.1 0.949 10:00 AM 6188.50



SETTLEMENT RECORDS FOR PLATE NO,

Location:

TABLE VIII

Original Elevgtion: 1779.170

2 - SITE 16

5. Feat Right of Dam & Station 6 # 15

0
0

n Total

Elevatien Fill Over [Load on  QObservation Time

Date Elevation Chanze  Plate(ft) Plate(psi) Time Hours
i-2-55 79.170 0.000 1.0 0.863 1:30 PM 0.00
7-5-55 79,036 -0.134 2.0 1.72¢6 4:00 PM 74,30
7-6-55 79.020 -0,150 3.3 2.847 10:30 AM 93.00
7-7-55 79.110¢ -0.,050 4.6 3.969 2:30 PM 121.00
7-8-55 79.145 -0.025 4.6 3.963 4:00 PM 146.50
7-9-55 79.161 ~0.009 4.6 3,969 3:45 PM 170.25
7-11-55 79.235 #0.065 4.7 4.056 2:00 PM 216.50
7-13-55 79.185 £0.015 5.0 4.315 2:30 pu 265.00
7-14-55 79.150 ~(,020 5.0 4.315 10:45 AM 285.25
7~15-55 79.160 ~0,010 5.0 4,315 4:00 PM 314 .50
7=18=55 79.160 -0.010 5.0 4,315 3:30 PM 386.00
7-21~55 79.175 £0.005 5.0 4.315 1:30 PM 456,00
7-22-55 79.160 -0.010 5.0 4.315 2:30 PM 481.00
7-25-55 79.190 #0.010 5.0 4,315 11.:30 AM 550.00
7-26-55 79.170 0.008 6.0 5.178 1:45 PM 576,25
7=27~55 79.170 0.000 7.3 6.299 2:00 PM 600.50
7-28-55 79.170 0.000 9.0 7.767 11:00 aM 621.50
7-30-55 79.180 #0.010 12.7 10,959 1:00 pM 671,50
8~1-55 79.125 ~-0.045 14.3 12.314 10:30 AM 717.00
B-2-55 79.090 ~-0.080 15.9 13.721 10:45 AM 741 .25
£-3-55 78.920 ~0.250 18.1 1.620 1:30 PM 768.00
§-L55 78.860 -0.290 18.7 . 16,137 10:30 AM 789,00
8-5-35 78.858 -0.312 18.8 16.224 2:30 PM 817,00
8~6-55 78.855 ~-0,315 18.9 16.320 11:00 aM 837.50
8-8-35 76 .820 ~0,350 15.2 16.569 10:00 AM 884 .50
8-8~35 76.800 ~0.370 19.2 16.569 3:15 PM 889.75
8~9-55 78.735 -0.435 19.2 16,569 9:30 AM 208,00
B-9-55 78.755 -0.415 19.2 16,568 3:30 PM 914,00
§~10~55 78.720 -0.450 19.2 16,569 11:30 AM 934,00
8-11-55 78.690 ~0,480 19.2 16.569 9:30 AM 956 .00
8-11-55 76.685 -0.485 19.2 16.569 3:30 PM 962.00
§-12-55 78.675 ~0.495 19.2 '16.569 10:00 AM R80.56
8-12-55 78 .660 «0.510 19,2 16.569 3:30 PM 286,00
§-13-55 78.655 =0,515 19,2 16.569 9:45 AM 1004.25
8-29-55 78.530 -, 640 18.2 16,569 1:30 PM 1392.00
9-2~55 78.500 -0.670 19.2 16,589 11:30 AM  1486.00
9~9-55 78,470 -0,700 19.2 16,569 11:30 AM 148600
O-16-55 78.470 -0,700 19.2 156.569 12:00 AM  1654.50
9-23-55 78 .460 ~0.710 19.2 16,569 11:30 AM  1822.00
9-30~55 78.420 ~0.750 19.2 16.569 11:30 AM  2158.00
10-7=55 786.420 ~0,750 19.2 16.569 11:30 AM  2326.00
10-2-55 78.390 -0.780 19.2 16.569 11:30 AM  2662.00
11-4-55 78.380 ~-0,790 19.2 16.569 11:30 AM  2998.,00
11-15-55 78.350 ~(.820 19.2 16.569 3:00 PM 3265.50



TARLE VIII (Continued)

« Total

Elevation Fill Over [Load on  Observation Time

Date Elevation Change Plate(ft) Plate(psi) Time Hours
12-2-55 78.340 -0.830 19.2 16.569 3:00 PM  3673.50
12-16~55 78.330 -0,840 19,2 16.569 3:00 PM  4009.50
1-20«56 78.270 ~0.900 19.2 16,569 16:00 AM 4844 .50
2-15-56  78.280° -0.890 19.2 16.569 10:00 AM  5468.50
3-16-56 78.274 -0,896 19.2 16.569 6188.50

10:00 AM



TABLE IX
SETTLEMENT RECORDS FOR PLATE NO. 3 - SITE 16

Location: 7 Feet right of Dam & Station 6 # 15
Original Elevation: 1773.255 '

Total
Elevation Fill Over Load on Observation Time

Date Elevation Change Plate(ft) Plate(psi) Time Hours

7=5=55 73.255 0.00 6.0 5,178 4:00 PM 0.00
7=6=55 72.705 =0.550 9.0 7.767 10:30 AM 18.50
T=T7=55 72.650 -0, 605 10.1 8.716 2:30 PM 46,50
7=8=55 T2.745 =0.510 10.1 8.716 4:00 PM 72.00
7=9=<55 72.831 =0.424 10,1 8.716 3:45 PM 95.75
7=11-55 72.885 = =0.370 10.6 9.147 2:00 PM  142.00
7=13=55 72.820 =0.435 10.7 9,233 2:30 PM 190.50
7=14=55 72.840 =0,415 10.7 9.233 10:45 AM 210,75
7=15-55 72.830 =0,425 10,7 9.233 4:00 PM 240,00
7-18=55 72.820 ~0.435 10.7 9.233 3:30 PM  311.50
T=21=55 72.835 =0,420 10.7 9,233 1:30 PM  381.50
T=22=55 72.820 -Op43§ 10.7 9.233 2:30 PM 406.5C
7=25<55 72.870 -0,385 - 10.7 9,233 11:30 AM  475.50
7=26=55 72.850 -0.405 11.8 10.182 1:45 PM  501.75
T=27=55 72.840 ~0,415 13.8 11.908 2:00 PM  526.00
T=28=55 72.840 =0.415 15.1 13.031 11:00 AM 547,00
7-30-55 72.870 =0,385 18.5 15.965 1:00 PM 596,00
8=1=55 72.820 =0.435 20.3 17.518 10:30 AM 642,50
8=2=55 72.840 =0,415 22,1 19.071 10:45 AM 666,75
8=3-55 72.850 =0,405 2.1 20.797 1:30 PM 693,50
8=4=55 72.840 =0.415 25.7 22.178 10:30 AM 714.50
8-5-=55 72.871 =0,38 28.6. 24,681 2:30 PM  742.50
8=6=55 72.850 =0.405 - 29.5 25.458 11:00 AM  763.00
8=8=55 72,830 =0.425 30.0 25.889 10:00 aAM  810.00
8=8-=55 72.840 =0.415 31.1 26,838 3:15 PM  815.25
8=9=55 72,850 =0,405 32.9 28.392 9:30 AM 833,50
8=9=~55 72.835 =0,420 34.7 29.945 3:30 PM 839.50
8=10=55 72,800 =0.455 © o 34.7 29.945 11:30 AM  869.50
8=11=55 72.760 =0.495 35.1 30.290 9:30 AM 881,50
8=11-55 72.775 =0.480 36.7 31.671 3:30 PM 887,50
8=12=55 72.700 =0,555 37.8 32,620 10:00 AM 906,00
8=12=55 72.700 =0,555 40.7 35.123 3:30 PM 911.50
8=13=55 72.705 =0.550 40.9 35,305 9:45 AM 929,75
8=29=55 72.550 =0,705 40.9 35.305 1:30 PM 1317.50
9=2=55 72,530 =0.725 40.9 35.305 11:30 AM 1411.50
9-9=55 . 72,510 =0.745 40.9 35.305 12:00noon 1580.00
9=16=55 72.480 =0,775 40.9 35.305 11:30 AM  1747.50
9=23=55 72.490 =0.765 40,9 35.305 11:30 AM 1915.50
9-~30=55 72,440 =0,815 40.9 35.305 11:30 AM 2083,.50
10=7=55 72,450 =0.805 “40.9 35,305 11:30 AM 2251.50
10=21=55 72,420 =0.835 40,9 35.305 11:30 AM 2587.50
11=4=55 72.420 =Q,835 40.9 35.305 11:30 AM 2923,.50
11-15=55 72.410 =0,845 40.9 35,305 3:00 PM 3131.00
12=2=55 72.370 =0.885 40.9 35,305 3300 PM 3599.00
12-16=55  72.360 =0,895 40.9 35,305 3:00 PM 3935.00
1=20=56 72,360 =0.895 40.9 35,305 10:00 AM 4770.00
2=l§=56 72.303 =0,952 40.9 35.305 10:00 AM 5394.00
3=16=56 72,310 =0.945 40.9 35.305 10:00 AM 6114.00



TABIE X
SETTLEMENT RECORDS FOR PLATE NO. 4 = SITE 16

Location: 40 Feet Left of Dam & Station 6 # 15
Original Elevation: 1778.637
Total
Elevation Fill Over Load on Observation Time

Date Elevation _ Change Plate(ft) Plate(psi) Time Hours

7-2=55 78.637. 0.000 1.0 0.863 1:30 PM  0.00
7=5-55 78.596 =0,041 1.5 1,294 4300 PM 74,50
7=6-55 78.580 ~0.057 2.5 2,157 10:30 AM 93,00
7=7=55 78.590 =0, 047 3.5 3.020 2:30 PM 121.00
7-8=55 78.595 =0, 042 3.5 3,020 4200 PM 146.50
7<9=55 78.681  F0.044 3.5 3,020 3:45 PM 170.25
7-11-55 78,735 = #0.098 3.8 3.280 2:00 PM 216.50
7=13=55 78.710 #0.073 3.9 3.366 2330 PM 265.00
7=14=55 78.710 0,073 3.9 3.366 10:45 AM 285.25
7=15=55 78.700  #0.063 3.9 3.366 4300 PM 314.50
7=18=55 78.690  £0.053 3.9 3.366 3:30 PM 386.00
7-21=55 78,710  40.073 3.9 3.366 1:30 PM  456.00
7=22=55 78,700  #0.063 3.9 3,366 2:30 PM 481.00
7=25=55 78.74,0  £0.103 3.9 3.366 11:30 AM 550.00
7-26=55 78,730  £0.093 4.5 3.883 1:45 PM 576.25
7=27=55  78.720  #0.083 6.8 5.868 2:00 PM 600,50
7=28=55 78.750  £0.113 7.8 6.731 11:00 AM 621.50
7=30=55 78,740  #0.103 12.4 10.701 1:00 PM 671,50
8=1=55 78,710  #0.073 %.1 12.168 10330 AM 717,00
8-2<55 78,680  £0.043 15.6 13.462 10:45 AM  741.25
8-3=55 78.520 -0.117 18.7 16.137 1:30 PM 768,00
8=/4=55 78.500 =0,137 18.9 16.310 10:30 AM 789.00
8=5=55 78.510 =0,127 19.0 16.396 2:30 PM 817.00
8=6=55 78.495 =0.142 19.2 16.569 11:00 AM 837.50
8=8-55 78.450 =0,187 19.7 17.000 10:00 AM 884.50
8=8=55 78,440 =0,197 19.7 17.000 3:15 PM 889.75
8=9=55 78,400 =0,237 19.9 17.173 9:30 AM 908,00
8=9=55 78,425 = =0,212 19.9 17,173 3:30 PM 914,00
8=10=55 78.390 =0.24,7 19.9 17,173 11:30 AM 934.00
8=11=55 78.390 =0.247 19.9 17.173 9:30 AM 956,00
8-11-55 78.385 =0, 252 19.9 17.173 3330 PM 962,00
8=12-55 78,375 =0,262 19.9 17.173 10:00 AM 980.50
8=12=55 78,375 =0,262 19.9 17.173 3:30 PM 986,55
8=13=55 78.340 =0,297 19.9 17.173 9:45 AM 1004.25
8=29=55 78,235 =0, 4,02 19.9 17.173 1:30 PM 1392,00
9=2=55 78,220 =0,417 19.9 17.173 11:30 AM 1486.00
9=9=55 78,200 0.437 19.9 17.173 12:00nom 1654.50
9<16=55 78,200 =0.437 19.9 17.173 11:30 AM 1822,00
9=23=55 78.190 =0.447 19.9 17.173 11:30 AM 1990.00
9=30=55 78.170 =0,467 19.9 17.173 11:30 AM 2158.00
10=7-55 78,170 =0,467 19.9 17.173 11:30 AM 2326,00
10-21-55 78,150 =0.487 19.9 17,173 11:30 AM 2662.00
11=4~55 78.130 =0,507 19.9 17.173 11:30 AM 2998.00
11-15-55 78,120  =0.517 19.9 17.173 3:00 PM 3265,50



Elevation

78.100
78.090
78.085
78.070
78.068

TABLE X (Continued)

=0.537
=0.547
=0.562
=0.567
=0.569

Elevation Fill Over

Change Plate(ft) Plate(psi)

19.9
1909
1909
1909
1909

Load on

17.173
17.173
17.173
17.173
17.173

Observation

Time .

Total
Time
Hours

3:00 PM
3:00 PM
10:00 AM
10:00 AM
10:00 AM

3673.50
4009.50
4844,.50
5468.50
6188,50



Date

7=2=55
T35
7-6-55
1=1=55
7-8=55
T*9=55
7=11=55
T=13+55
7=14=55
1939
7=18=55
7=21=55
7=22=55
7=25=55
7=26~55
7=27=55
7=28=55
7-30-55
8=2~55
8=3=55
8=4=~55
8=5-55
8-6=55
8-8~55
8=8=55
8~9=55
8=9=55
8=10-55
8-11-55
8=11=55
8=12-55
8=12=55
8=13-55
8=29-55
P=2=55
9=09=55
9-16~55
9=23=55
9-30-55
10-=7-55
10-21-55
11=4=55
11-15-55
12-2=55
12-16-55
1-20=56
2-15-56
3=16=56

TABLE XI

SETTLEMENT RECORDS FOR PLATE NO. 5 = SITE 16

Location:

Original Elevation:

Elevation Fill Over

Elevation Change Plate(ft) Plate(psi) _ Time

78.800 0.000
78.806  £0.006
78.800  £0.000
78.780 -0.020
78.815  #0.015
78.801  #0.001
78.810  £0.010
78.865 40,065
78.940  £0.140
78,910  #0.110
78.900  #0.100
78.930  #0.130
78.940  #0.140
78.960  £0.160
78.920  £0.120
78.910  £0.110
78.970  #0.170
79.040  £0.240
79.000 #0.200
79.010  £0.210
78.778 =0,022

78.790 -0.010
78.782 =0.028

78.780 -0.020
78.780 -0.020
78.785 =0.015
 78.790 -0.010

78.780 -0,020
78.790 -0,010
78.800
78.785
78,785 =0,015
78.785  =0.015
78.770
78.800  =0,000
78.800 {
78.790  =0.010
78.810  #0.010
78.800 40

78.800 40

78.810  £0.010
78.805  #0

78.810 40

78.810  £0.010
78,800 =0, 000
78.810  £0.010
78.810 A0

78.802  40.002
78.807 A0

®
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el el el ol el el el e e el e e el el el e e e el e el e el el e el el el el el e e e e e e e el e el e e e e e e
000V VWV VWOV VOVOVVOVOVOVOVOOOVVOVRAPOO0O0O00000000000000O000000

Load on

0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
1.381
1.381
1.553
1.640
1.640
1.640
1,640
1,640
1.640
1.640
1.640
1.640
1.640
1.640
1.640
1.640
1.640
1.640
1,640
1.640
1.640
1.640
1.640
1.640
1.640

2:1 Toe of the Embankment & Station 6 # 15
1778.800

Total
Observation Time
Hours
1:30 PM 0.00
4:00 PM 74,50
10:30 AM 93.00
2:30 PM 121.00
4:00 PM 146.50
3:45 PM 170.25
2:00 PM 216,50
2:30 PM 265.00
10:45 AM 285.25
4:00 PM 314.50
3:30 PM 386,00
1:30 PM 456,00
2:30 PM 481.00
11:30 AM 550,00
1:45 PM 576.25
2:00 PM 600,50
11:00 AM 621.50
1:00 PM 671.50
10:30 AM 717.00
10:45 AM 741.25
1:30 PM 768.00
10:30 AM 789,00
2:30 PM 817.00
11:00 AM 837.50
10:00 AM 884.50
3:15 PM 889.75
9:30 AM 908.00
3:30 PM 914.00
11:30 AM 934.00
9:30 AM 956.00
3:30 PM 962.00
10:00 AM 980.50
3:30 PM 986.00
9:45 AM  1004.25
1:30 PM 1392,00
11:30 AM  1486.00
12:00noon 1654.50
11:30 AM  1822.00
11:30 AM 1990.00
11:30 AM 2158.00
11:30 AM  2326.00
11:30 AM  2662.00
11:30 AM  2998.00
3:00 PM 3265.50
3:00 PM 3673.50
3:00 PM 4009.50
10:00 AM  4844.50
10:00 AM 5468.50
10:00 AM 6188.50



Date

7-6=55
7=7=55
7-8=55
7=9=55
7-11=55
7=13=55
7=14~55
7=15=55
7=-18=55
T=21=55
7=22=55
7=25=55
7=26~55
7=27=55
7=28=55
7=30=55
8=1=55
8=2<55

8=3=55

8=4=55

8=5-55

8-6~55

8-8=55

8=8-55

8=9=55

8=9=55

8=10~55
8=11=55
8=11-55
8=12<55
- 8=12=55
8=13=55
8=29-55
9=2=55

9=9-55

9=16-55
9-23=55
9=30~55
10=7=55
10=21=55
11-4=55
11-15=55
12=2=55
12=16=55
1=20=56
2=15=56
3=16=56

TABLE XII

SETTLEMENT RECORDS FOR PLATE NO. 6 = SITE 16

Location:

Original Elevation: 1780.730

Elevation Change Plate(ft) Plate(psi)

80.730
80,630
80.640
80.651
80,645
80, 640
80,640
80.650
80. 640
80,640
80,630
80,660
80. 800
80,670
80. 660
80, 680"
80. 645
80.635
80.610
80,560
80.543
80.550
80.500
80.485
80,480
80,465
80.450
80,440
80,440
80.415
80,420
80,415
80.345
80,360
80.360
80.360
80.330
80.340
80.350
80.340
80,340
80,290
80,300
80,310
80,275
80,251
80,261

Elevation Fill Over

0,000
=0,100
=0.090
=0.079
=0.085
=0.090
=0.090
=0,080
=0,100
=0.090
=0.100
=0,070
=0.070
=0, 060
=0.070
=0.050
-0.085
=0.,095
=0.120
=0.170
=0,187
-0,.180
=0.230
=0,245
=0,250
-0,265
=0,280

=0,290 -

=0,290
=0,315
=0.310
=0.315
=0,385

=0.370

=0.370
=0,370
=0,400
=0,390
=0,380
=0.390
=0.390
=0.440
=0.430
=0.420
=0,455
=0.479
=0.479

DOV DDV | el k
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e © o & o o ¢ © . ¢ © ©° o ° o o ° e © o o
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PPLLLLLLLL L0,
[oXoRoRoRoRoRoRoRoRoRoR=RoR RS

30.

Load on

0,863
0.863
0,863
0.863
1.641
1,641
1,641
1.641
1.641
1,641
1,641
1.641
2.934
4,573
5,26/,
9,061
10.787
12,341
140583
15.879
17.518
19.156
20.711
21.315
22.609
22,697
22,697
22,697
24.509
25,630
25,803
25,890
25,890
25.890
25.890
25,890
25,890
25.890
25,890
25,890
25.890
25,890
25,890
25,890
25,890
25.890
25,890

16 Feet right of Dam & Station 7 # 00

Total
Observation Time
Time _ Hours
10530 AM 0.00
2:30 PM 28.00
4:00 PM 53.50
3:45 PM 77.25
2:00 PM 123.50
2:30 PM 173.00
10:45 AM 192.25
4:00 PM 221.50
3:30 PM 293,00
1:30 PM 363,00
2:30 PM '388.00
11:30 AM 457.00
1:45 PM 483,25
2:00 PM 507.50
11:;00 AM 528,50
1:00 PM 578.50
10:30 AM 624,.00
10:45 AM 648.25
1:30 PM 675.00
10:30 AM 696.00
2:30 PM 724,.00
11:00 AM 744,50
10:00 AM 791.50
3:15 PM 796.75
9:30 AM 815.00
3:30 PM 821.00
11:30 AM 841.00
9:30 AM 863.00
3:30 PM 869,00
10:00 AM 887.50
3:30 PM 893,00
9:45 AM 911.25
1:30 PM  1299.00
11:30 AM  1393.00
12:00 noon 1561.50
11:30 AM  1729,00
11:30 AM 1897.00
11:30 AM  2065,00
11:30 AM 2233.00
11:30 AM  2569.00
11:30 AM 2905.00
3:00 PM 3172.50
3:00 PM 3580.50
3:00 PM  3916.50
10:00 AM  4751.50
10:00 AM  5375.50
10:00 AM  6095.50



Date

7=~6=55
=55
7=8=55
L35
7=11=55
T=X3%35
7=14=55
7=15=55
7-18=55
T=21=55
T=22=55
7=25=55
7<26-55
T=27=55
7=-28-55
7=30-55
g=1~55
8=2=55
8=3=55
8=4=55
8=5-55
8-6-55
8-8-=55
8=8=55
8=9=55
8~9-55
8=10-55
8=]1=55
8=11-55
8=12=55
8=12~55
8~13~55
8-29-55
9=2=55
9=9=55
9=16-55
9=23~55
9-30-55
10-7-55

10=21=55

11=4~55

11=15=55

12<2-55

12=16-=55
1-20-56
2=15-56
3-16-56

TABLE XIII

SETTLEMENT RECORDS FOR PLATE NO. 7 = SITE 16

Location:
Original Elevation:

85.030
84.930
85,105
84.971
85.145
85,005
85,005
85,005
85.000
85,000
84- 990
85,010
85.015
85.101
85,040
85,110
85,114
85,110
85.110
85,108
85.125
85,080
85.080
85.080
85.075
85.090
85.075
85.075
85,060
85.075
85.045
85.040
85.040
85.040
85,040
85,030
850 020
85.030
85,030
85.040
85,010
85,010
85,020
85,010
84,981
84.973

Elevation Fill Over
Elevation Change Plate(ft) Plate(psi) Time

0.000
-0.100
#0.075
-0.057
#0.115
-0.025
-0,025
-0,025
-0,030
-0,030

0084

#0.000
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Load on

0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
0.863
1.726
1.985
5.6@
8.716
8.802
10.873
11.305
13.635
15.965
17.346
17.863
18.554
19.071
19.168
19.244
20,021
20.883
21.955
22,006
22,006
22,006
22,006
22,006
22,006
22,006
22,006
22.006
22,006
22,006
22,006
22,006
22,006
22,006
22,006

10:30
2:30
4200
3145
2:00
2:30

10:45
4:00
3:30
1:30
2:30

11:30
1:45
2:00

11:00
1:00

10:30

10:45
1:30

10:30
2:30

11:00

10:00
31D
9:30
3:30

11:30
9:30
3:30

10:00
3:30
3:30
1:30

11:30

12:00

11:30

1X530

11:30

11:30

11:30

11:30
3:00
3:00
3:00

10:00

10:00

10:00

14.5 Feet Right of Dam & Station 8 # 50
1785.030

Observation

AM
PM
PM
PM
PM
PM
AM
PM
PM
PM
PM
AM
PM
PM
AM
PM
AM
AM
PM
AM
PM
AM
AM
PM
AM
PM
AM
AM
PM
AM
PM
PM
PM

o &
o]
e

EEER2RRERERE

-

Total
Time -
Hours
0.00
28,00
53.50
7725
123.50
172,00
192.25
221.50
293.00
363.00
388.00
457.00
483.25
507.50
528.50
578.50
624,00
648.25
675.00
696.00
724.00
744..50
791.50
796.75
815.00
821.00
841,00
863,00
869,00
887.50
893.00
911.25
1299.00
1393.00
1561.50
1729.00
1897.00
2065 .00
2233.00
2569.00
2905.00
3172.50
3580,50
3916.50
4751.50
5375.50
6095.50



TABLE XIV

COMPACTION TESTS SITE NO. 34 - BARNITZ CREEK

'Test Test % Dry Unit Wet Unit
No. Date Location of Test¥ MSL H20 Weight Weight
(pef) (pef)

1 5-7-55 Dam Fill 35' R. of 3/#90 1650.0 12.7 106.05 120.25
2 5-8-55 Dam Fill 60' R. of 6400 1663.5 12.4 113.64 127.73
3 5-8-55 Dam Fill 45' L. of 5/50 1660.0 12.9 114.50 129.27
4 7-6-55 Core 2425 1663.0 13.72 106.46 121.07
5 7-7-55 Dam Fill 50' R. of 5400 1660.5 12.21 119.53 134.12
6 7-8~55 Core 3#/50 1646.0 13.43 108.41 122.97
7 7-9-55 Core 6400 1658.0 12.98 106.77 120.63
8 7-10-55 Core 8400 1677.0 12.0 109.25 122.36
9 7-12-55 Dam Fill 30' L. of 7400 1673.5 12.48 110.01 123.74
10 8-25-55 Dam Fill 50' R. of 7/#00 1676.0 9.5 108.57 118.80
11  8-27-55 Dam Fill 50' L. of 6400 1674.0 12.2 107.91 121.08
12 8-29-55 Dam Fill 25' L. of 5/50 1665.8 12.3 114.21 128.26
13 8-30-55 Dam Fill 10' R. of 5400 1670.0 12.2 110.56 124.05
14 9-1-55 Dam Fill 4400 1666.0 12.6 104.51 117.68
15 9-2-55 Dam Fill 50' L, of 4400 1669.0 12.3 128.35 144.14
16 9-3-55 Dam Fill 3/00 1665.5 12.1 112.44 126.05
17 9-5-55 Dam Fill 50" L. of 4¢50 1673.0 12.5 122.38 137.68
18 9-6-55 Dam Fill 60' R. of 3450 1673.0 13.9 119.37 135.96
19 9-¢-55 Dam PFill 3/00 1675.0 11.98 113.32 126.90
20 9-8-55 Dam Fill 15' L. of 5400 1676.0 12.67 118.77 133.82
21 9-9-55 Dam Fill 10' L. of 3400 1677.0 11.16 102.97 114.46
22  9-10-55 Dam Fill 25' R. of 6450 1681.0 11.44 116.61 129.95
23  9-12-55 Dam Fill 30' R. of 6/00 1682.0 12.67 111.96 126.15
24  9-13-55 Dam Fill 20' R. of 4400 1683.0 12.53 112.34 126.42
25 9-14-55 Dam Fill 10' R. of 3/00 1684.0 11.70 118.61 132.49

Average Wet Unit Weight = 126.64 pcf.
Average Wet Unit Weight = 0.879 psi.

Density 2.029

* Location as Right (R) or Left (L) of Centerline Station.



TABLE XV

COMPACTION TESTS SITE NO. 16 - BARNITZ CREEK
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Test  Test % Dry Unit Wet Unit
No. Date Location of Test¥ MSL HoO Weight  Weight
(pcf) (pef)
1 7-1~55 Found. 60' L. of 5450 1778.0 14.3 120.28 137.48
2 7-2-55 Found. 50' R. of 6450 178l.3 13.7 106.94 121.59
3 7455 Core 6400 1772.1 13.9 105.20 119.82
4 J=4-55 Core 7450 1778.2 12.7 103.21 116.32
5 7=5=55 Str. 5" R. of 1415 1786.5 14.8 102.78 117.99
6  7-5-55 Dam 30" L. of 6450 1779.0 14.9 ~ 114.09 131.09
7 7-6-55 Dam 30" L. of 5425 1779.5 13.7 107.50 122.22
8 7-7-55 Dam 65" R. of 6400 1783.0 14.8 110.05 126.34
9 7-7-55 Dam 30" L. of 4450 1791.5 12.1 104.79 117.47
10 7-27-55 Dam  25' R. of 6450 1785.0 11.23 113.34 126.07
11 7-27-55 Dam 30" L. or 5450 1787.5 12.7 113.27 127.66
12 7-28-55 Dam 50" R. of 4450 1794,0 11.34 121.91 135.73
13 7-28-55  Dam 25' L. of 7450 1787.0 12.75 111,64 125.87
14  7-29-55 Dam 30" R. of 6400 1789.0 13.89 105.32 119.95
15 7-29-55 Danm 30' L. of 4475 1795.0 13.8 101,82 115.87
l6  7-30-55 Dam &0' R, of 7400 17906.0 14.22 119.75 136.78
17 7-30-55 Dam 50" R. of 8400 1792.0 14.11 109.98 125.50
18 8-1-55 Dam 6450 1791,0 10.8 100.04 110.84%
19 8-1-55 Dam 20" R. of 7450 1792.0 12.67 129.04 145.39
20 8-3-55 Dam. 15" R. of 7400 1795.0 13.63 117.26 133,24
21 8-3-55 Dam 20" L. of 3450 1798.0 12.11 111.37 124.86
22 B-4-55 Dam 50" R. of 5450 1794.0 13.89 116.26 132.41
23  8-5-55 Dam 20" L. of 6400 1800.0 11.9 103.92 116.29
24  B-5-55 Dam 20" R, of 7400 1801.5 10.83 98.04 108.71
25 8-6-55 Dam 20" L. of 3450 1801.5 12.3 108.56 121.92
26 8-6-55 Dam 10" R. of 5400 1803.0 13.9- 112.88 128.57
27  B-8-55 Dam 20" R. of 6475 1804.0 13.4 107.42 121.81
28  8-8-55 Dam 15" L. of 8450 1804.0 10.64 103.39 114.39
29  8-9-55 Dam 10" R. of 4400 1804.5 11.3 105.42 117.33
30  §-9-55 Dam 19' L. of 7400 1805.5 1l4.6 107.28 122.9
31 8-11-55 Dam 10" L. of 4450 18067.0 10.9 110.52 122.57
32 8-11-55 Dam 10" R. of 6450 1808.5 11.9 120.74 135.1%
Average Wet Unit Weight = 124.38 p
Average Wet Unit Weight = 0.863 p

Density = 1.993

* Location as Right (R) of Left

(L) of Centerline Statiom.



TABLE XVI
WATER LEVELS IN RELIEF WELLS ON SITE NO. 34

Location: 110 Feet Left of Dam & Station

Date of Well No. 1 Well No. 2
Observation (Sta. 4 £ 50) (Sta. 3 £ 50)
5=~7=55 1639.0 1639.2
5=18<55 1640.6 1640.7
7=-8=55 1641.3 1641.4
7=9=55 1641.3 1641.5
7=11-55 1641.9 ‘ 1641.8
7=13-55 1641.6 1641.6
7-14=55 1641.5 1641.4
7=15~55 1641.5 - 1641.5
7=18=55 1641.5 1641.6
7=21=55 1641.6 1641.7
7=22~55 1641.6 : 1641.7
7=25=55 1641.7 1641.8
7=26~55 1641.8 1641.5
7=30=~55 1641.7 ' _ 1641.7
8=1=55 1641.8 1641.8
8=~2=55 1641.8 1641.8
8=6=55 1642.0 . 1641.7
8=8=55 1641.9 1641.8
8=9=55 1642.0 = 1641.9
8=10=55 1642.0 1641.9
8=~12=55 1642.2 ' ‘ - 1642.2
8-13-55 1642.5 1642.3
8=17-55 1642.6 1642.6
8=19-55 1642.7 1642.8
8-21-55 1642.9 1642.8
8=24-55 1643.1 1643.1
8=25=~55 1643.1 1643.2
8=26=55 1643.2 ‘ 1643.3
8=28=55 1643.4 1643.4
8=29-55 1643.5 S 1643.6
8-30-55 1643.5 1643.6
8=30~55 1643.5 1643.6
8~31~55 1643.6 , 1643.8
8=31=55 1643.6 163.8
9=1<55 1643.9 1644.0
9=2=55 1643.8 1643.9
9=3=55 1643.7 1644.0
9=5=55 1643.8 1644.1
Q=655 1643.8 1644,.2
9=T7=55 1643.8 1644,.2
9=-8-=55 1643.9 1644,.3
9=9=55 1643.9 1644 .4
9-=12=55 1644,.0 1644,.5
9=13=55 1644..2 1644,.7
9=14=55 1644..2 - 1644.8
9=15<55 ‘ 1644,.2 1644,.8
9=23=55 1643.9 1644,.6

9=30~55 1644.2 1644.7



Date of

Observation

10~7-55
10=21=~55
11-4-55
11-16~55
12<2-55
12=16=55
2=25=56
3-16-56

TABLE XVI

Well No. 1
(Sta. 4 # 50)

(Continued)

Well No. 2
(Sta. 3 # 50)

1644,.0
1643.8
1644,.2
1644,..9
1644,.2
1644,.7
1644.9
1645.2

1644,.8
1644.0
1645.3
1645.2
1645.5
1645,.7
1645.4
1646.0

99



Date of
Observation

7=-8=55
T=9=55
T=11=55
7=13~55
7=14=55
T=k5=55
7=18=55
7=21~55
7=22~55
T=25=55
7=26~55
T=R7=55
7=28=55
7=30-55
8~1-55
8-2-55
8=3=55
8=4=55
8=5=55
8=6=55
8=8-55
8=8~55
8=9=55
8=9=55
8=10=55
8=11~55
8=11-55
8=12-55
8=12=55
8=13-55
8-20~55
8=29=55
9=2=55
9=9=55
9=16=55
9=23=55
9=30~55
10-7=-55
10-21-55
11=4=55
B5 L
12=2=55
12-16=55
1-20~56
2-15-56
3=16=56

TABLE XVII

WATER LEVELS IN RELIEF WELLS ON SITE NO. 16

Location: 100 Feet Left of Dam % Station

Well No. 1
ta

1768.4
1768.3
1768.4
1768.3
1768.2
1768.2
1768.1
1768.1
1768.1
1768.2
1768.2
1768.5
1768.6
1768.9
1768.8
1769.1
1769.2
1769.3
1769.5
1769.4
1769.4
1769.7
1769.6
1769.6
1769.8
1769.8
1769.8
1769.3
1768.9
1768.9
1768.6
1768.4
1768.0
1768.2
1767.9
1768.5
1768.7
1768.7
1768.8
1768.8
1768.8
1768.8
1768.8

Well No. 2

(Sta, 6 # 25)

1766.8
1767.3
1767.7
1767.7
1767.6
1767.6
1767.6
1767.6
1767.6
1767.7
1767.6
1767.9
1767.8
1768.1
1768.0
1768.1
1768.2
1768.2
1768.3
1768.4
1768.4
1768.4
1768.5
1768.7
1768.7
1768.7
1768.7
1768.7
1768.8
1768.6
1768.4
1768.3
1768.2
1768.2
1767.9
1767.8
1768.0
1768.3
1768 ° 5
1768.6
1768.4
1768.7
1768.8
1768.8
1768.8

B
S
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TABLE XVIII

RATINFALL DATA*

Rainfall

Date (inches)
5=9=55 1.20
5=10=55 0.50
5<11~55 1.00
5=16~55 1.50
5=18=5%5_ , 0.60
5=19-55 2.30
5=20=55 0.50
5=25=55 0.50
6=2=55 - 0.60
6=5=55 1.00
6=8=55 3.50
6=10=55 0.50
6=15=55 2,00
7=5<55 0.50
7-=19-55 2,00
8=10=55 2.50
8-30-~55 0.50
9=26=55 1.60
9=28=55 0.66
9=29=55 0,12
10=1=55 = 10=4~55 5,00 (Site 34%)
10=1=55 = 10=4~55 3.50 (Site 16%)

¥411 rainfall was substantially the same at both sites except
for the period of October 1 through October 4, 1955.
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