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UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY
TO : Mr. L. J. Van Mol, General Manager, 411 NSB

FROM : G. P. Palo, Chief Engineer, 6O7 UB

DATE : December 1, 1961

SUBJECT: REPORT ON FAILURE OF WHEELER LOCK

Approximately 436 feet of the land wall of the navigation lock
at the multipurpose Wheeler project failed on June 2, 1961. The
60- by 360~-foot lock, with a maximum 1ift of 52 feet, was part
of a 650-mile waterway. A new 110~ by 600-foot lock was under
construction adjacent to the old lock and between it and the
north riverbank. At the time of the failure a large tow, travel-
ing upstream, had just cleared the lock so the upstream miter
gate was open and the downstream miter gate closed. The water

in the chamber was at elevation 555.8=--near its normal maximum
level.

Water cascaded over the miter sill into the lock chamber for almost
four days until the needle dam could be placed to close off the
upstream end of the lock. Soon after the faillure, the reservoir
was lowered from elevation 555.8 to elevation 549.0 to facllitate
the placing of the needle dam and to reduce the head on the remain-
ing structures. A cofferdam between the downstream approach walls
was closed on June 11 and by June 15 the new and the old lock areas
were unwatered. Immediately thereafter, to increase the safety

of the north nonoverflow dam, foundation relief drain holes were
drilled into the rock and part of the concrete for. the upstream
miter sill for the new navigation lock was placed against the
downstream face of the dam,

It was promptly agreed that we should employ independent consultants
capable of making an impartial and authoritative investigation of
the failure. We were fortunate in obtaining as consulting geologist
Dr. Frank A. Nickell, San Mateo, California, and as consulting
engineers Mr. Lee G. Warren, Asheville, North Carolina, and Dr.

John B. Wilbur, Hancock, New Hampshire.

These consultants visited the project on June 18-20, August 19-21,

and October 27-29, 1961, to make on-site investigations and to
review information and data accumulated by this office.
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The investigation disclosed that the failure of the land wall was
due to sliding along a thin seam of clay, varying in thickness from
one-sixteenth to three-eighths of an inch, located in a shale band
in the foundation a short distance below the base of the lock wall.
This seam is described in Appendix D of this report. The sequence
of events leading to this conclusion is described in the following
paragraphs.

Foundation investigations prior to start of construction of the new
lock had included 20 NX diamond drill holes, 3-inches in diameter,
at spaced intervals along the center line of each wall of the pro-
posed new lock and three 36-inch diameter holes made with a calyx
drill. The cores of the NX holes were logged by an experienced
geologist in the presence of the drillers. The calyx holes were
examined by a number of persons including geologists and engineers
of wide experience. This examination was made by going down into
the holes and inspecting the rock faces.

No record of the clay seam has been found in the reports on the
original lock construction. 1In the new investigations before con-
struction no evidence of the clay seam showed up in the cores of
any of the NX holes and the visual inspection of the faces of the
calyx holes likewise failed to reveal its existence. The clay seam
was too thin to show up in the NX holes. 1t was not detected in

the calyx holes because it has the same color as the contiguous
shale and both the shale and the seam were recessed by the grinding
action of the chilled shot used as the cutting medium. Accordingly,
the stability of the existing land wall was evaluated on the assump-
tion that the cores from the drill holes correctly reflected the
condition of the underlying foundation, and the steps taken in
constructing the new lock were predicated on the stability of the
0ld lock wall as thus evaluated.

After the failure two weeks elapsed until the area was sufficiently
unwatered so that the failure could be established as sliding within
the foundation rock. During this period consideration was given to
many conceivable causes including not only major weakness in the
foundation or the lock wall but also such possibilities as sabotage,
earthquake, and barges striking the wall. When, upon unwatering,
failure was found to be sliding within the shale band, all other
causes were eliminated either as nonexistent or not of major
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significance and effort was concentrated on learning why the shale
band had so much less shearing atrength than had been expected on
the basis of investigations made in advance of construction.

Foundation inspection in mid-June provided no clue to the reason
for the unusual weakness of the shale band and it was decided that
structural tests would be essential to learn the reason for its
inadequate strength. The first step in this program was laboratory
testing. The results showed strengths much above that needed to
have withstood faflure, but the techniques available for cutting
the test samples from the foundation could not obtain s short
section near the base of the shale band. 1t was therefore decided
to attempt structural tests on the rock in place.

While steps were being taken for field tests of the atrength of the
foundation, rock excavation to levels below the shale band was going
on in areas of the lock walls and in a 36-inch pilot hole needed

to initiate excavation for the main leck discharge structure, Early
in September some of these areas were pumped dry and an engineer
inspecting a rock face which exposed the shale band found the thin
geam of plastic clay. Steps were taken immediately to determine

the extent of this clay. New 36-inch calyx holes, noted in the
consultants' report, were a part of this investigation. These
foundation checks, combined with facts already available, established
that:

(1) The plastic clay seam existed essentially throughout the
lock area.

(2) The clay seam was so nearly in a plane and so nearly
horizontal that it could easily lubricate and be a
sliding surface for the rock immediately above and below.

(3) Under the walls of the old lock the clay seam was at an
elevation which made it particularly critical during excava-
tion for the new lock.

This information established the reason for the failure. Accordingly,
further steps to field test the strength of the shale band were dropped
and the consultants were reconvened to diacuss the new information

and to prepare their final report.




The report of the consultants dated October 29, 1961, is attached.
It is supplemented by appendices and exhibits of TVA with factual
information obtained both before and after the failure. The
report describes the reasons for the failure of the land wall

and also describes how the two locks, each of which will include
portions of the original lock and dam, are being constructed so

as to be safe from sliding.
=

G. P, Palo

GPP:EW
Attachment
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REPORT ON WHEELER LOCK FAILURE

Introduction

The project at Wheeler Dam had a lock for navigation on the right
or north side of the river. This lock was completed under the

. direction of the U, S. Corps of Engineers and put into operation

by December 1, 1936. The lock operated without significant diffi-
culty over the years since completion.

At 9:20 p.m. on June 2, 1961, when traffic was being handled nor-
mally through the lock, & sudden failure of the land wall occurred.
The collapsed portion of the wall extended for a distance of 436
feet, and included the massive block of the downstream miter gate
with & portion of the adjolning, lower guide wall. L.ere was no
disturbance or failure in connection with the river wall of the
original lock. In cconsequence of this fallure all river traifice,
previously handled at Wheeler Dam, was interrupted.

. The Tennessee Valley Authority immedistely undertook investigations

to determine the cause of fallure and to formulate plans for recon.
struction of the original lock and for continued construction of

the larger, second lock located just north of the wall that’ failed.
The Tennessee Valley Authority secured services of F. A. Nickell,
geologist, Lee G. Warren, and J. B. Wilbur, engineers, as consultants
to investigate and determine causes of fallure. The site and progress
of removal of structures that had failled, and progress in building

of the new locks were lnspected by these consultants on three occaslions,
namely, June 18-20, August 19-21, and October 27-29 (1961). During
the periods between inspections by the consultants, the staff of the
Tennessee Valley Authority carried out & program of additional ex-
ploration of foundation rock for both lock areas and compiled all

~ evidence obtainable, by inspection, that might be significant in

explanation of causes of failure,

Studies have now been continued to & stage at which the consultants
consider that the causes of fallure can be established, and replace-
ment of lock facilities can be safely carried out.
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Evidence of Failure

. The staff of the Tennessee Valley Authority has assembled all obe

servations and discussions that could be documented in order to
describe the sequence of events occurring at time of failure of
the lock wall.

The evidence assembled indicates,that failure originated in the
land wall, starting with the pintle block (No. 12), and seems to -
have resulted simultaneously in the collapse of the guide wall Exhibits 1%
immediately downstream; this failure progressed therefrom rapidly. through 16
upstream with successive fallure of adjoining blocks up to, but
ﬁog affecting block No. 1, for a combined length of land wall of

36 feet.

The failure, as indicated by observation and by evldence provided
in the position of the several blocks of the land wall, involved
lateral movement in a northerly direction (away from the river)
for a distance of about 30 feet. Many of the blocks between Nos.
12 to 3 exhibited both a component of movement in an oblique down-
stream direction as well as rotation so that the downstream, land-
side corner of each block came to rest farther from its original
position than did the upstream landside corner of the same block.

The tearing of the lock gates from sockets and restraining devices,

the overturning, breaking and cracking of individual concrete blocks, .
the effects of impact due to movement of the concrete blocks against Appendixes
bedrock of the new lock channel being constructed on the lsndside A and B

of this collapsed wall, as well as the disturbance in bedrock noted Exhibit 17
in proximity to the non-overflow section of Wheeler Dam have been,

as mentioned, extensively documented, photographed, and investigated.

The physical demonstrations of faillure indicated by evidence provided
in position of the displaced blocks of the landside wall can be
sumarized as follows:

‘(a) Blocks 2 to 6 511d northward, but portions of individual
blocks near the interior of the lock chamber remained in
their original position,

(b) Blocks 7 to 11l s1id in a northerly direction, mostly intact,

(¢) Block 12 (pintle block) also moved northerly but had a
greater component in an oblique downstream direction.

(4) Smaller blocks of the guide wall (Nos. 13 to 15) downstream

of the pintle block (No. 12) broke extensively during dis-
turbance and movement,

*¥Marginal references added by TVA to facilitate detailed study of
report. .




Available Reports and Information

There has been placed at our disposal a substantial amount of
information, ‘

This information includes drawings prepared in connectlon with

design and construction of the original lock. These data, regard-

ing investigations, interpretation and plans for the original lock, Exhibits 14, .
are contained in reports prepared by the U. S. Corps of Engineers. 15 and 20

The -interpretation of conditions and general adequacy of design Appendix C
in conjunction with construction procedures, apparently were ade-

quate, inasmuch as the lock operated satisfactorily with no more

than normal maintenance up to the time of failure.

The Tennessee Valley Authority had approval of plans for the con-

struction of & larger, second lock located on the north side of

the existing lock, in order to handle increased volume of river

traffic. In preparation for the construction of the second lock,

a program of foundation investigations had been carried out, in-

cluding twenty NX diamond drill holes at spaced intervals along

the center line of each wall for the proposed new lock, and three Exhibit 18
36-inch calyx holes, one in the lock chamber near the dam and the Appendix D
others at points opposite the downstream pintle block, one on the

river side and the other on the land side. The cores obtained from ;
both NX and calyx holes were logged and results correlated for
interpretation of features in, and nature of the rock in the foun-
dation area beneath the proposed new lock. The c¢alyx holes were
inspected visually, and descriptions of observations were prepared
t0 show the foundation features.

After the failure occurred, the Tennessee Valley Authority and the ;
consultants recognized that conditions in the foundation should be %
investigated further., As a result, a systematic study and mapping

of all observable bedrock features and structures were carried out.

Two 36-inch calyx holes were drilled on the river side of the river

wall of the original lock. A pilot, 36-inch calyx hole was drilled

to a depth of 60 feet at the site of the river outlet of water to

be discharged from the new lock; a 2U-foot shaft to & depth of 40

feet was available for inspection where this pilot hole had been

drilled. ' ’

The bedrock features revealed by this investigation have been corre-

iated and some laboratory tests have been made on specific features )

in bedrock, having relation to causes of failure. Information re- Appendixes
garding external conditions that might be connected with fallure E and G
vere examined, including the seismic records of stations at St. Louis

and Cape Girardeau, Missouri.
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Causes of Failure

The observations made at the time of faillure, the movement involved
in the various blocks of the landside wall, crack patterns that were
carefully mapped and correlated within the individual blocks of con-
crete, all combined with results of geological studies regarding

the foundation problems, clearly show that the failure was due to
sliding of the landside wall along a weak zone in the near-surface
levels of foundation rock underneath this structure.

Geological studies and drill holes show that the Ft. Payne formation
at the site consists of limestone, argillaceous to crystalline, fine
to somewhat coarse-grained, with a shale layer of average thicaness,
0.5 ft., at a shallow depth below the base for the full leangth of
collapsed wall. Shaley partings occasionally are found between other-
.wise normal successlon of limestone layers. It was inown from botn
earlier and more recent geological studies, and confirmed by our
observations, that the rock layers ian the area concerned have a gentle
downstream and oblique dip into the hill (northwest) of about 1-1/2
degrees. Observations on the ground and in calyx holes indicated
that in addition %o bedding structure there are joint patterns, the
nost conspicuous of which also has & horthwesterly trend and & vertie
cal dip. The combination of vertical joint systems with flat-lying
bedding structures allows a small amount of ground water movement at
various depths throughout the foundation area. -

The consultants recognize, and the staff of the Tennessee Valley
Authority had indicated, the existence of the shale band (0.5 ft.
average thickness) at a level slightly below the general foundation
of the collapsed wall. It was clearly seen that sliding occurred on
a very smooth surface near the base of this shaley band. :

Waen the original lock was built, an open trench was excavated adjace

ent to the toe of the landside wall in anticipation that ultimately

an additional lock would be built, adjoining the original structure,

This open trench was slightly deepened and widened in the early Exhibit 24
stages of construction for theé second lock. Excavation involved Appendix F
blasting which, while carried out with great care, had some disturb- '

ing effect on rock surrounding thils trench. The records indicate

that prior to failure construction progress had not reached the

stage when the trench would be unwatered and cleared of debris by

the Tennessee Valley Authority, and bedrock features that might

have been exposed within this trench were not seen, '

The fallure, occurring after a long period of successful operation,
would Indicate that the design and construction of the original lock
carried out by the United States Corps of Englneers were adequate for
the bedrock conditlons involved for that origlnal structure, The



collapse of the wall, by moveient along the shale band in the course

of construction for the second lock, is related tc a change of stability

conditions of bedrock due to the operations in new construction; and,
these changes include the deepening and widening of the trench at the
toe of the collapsed wall which in some measure diminished the rock
support. '

The shale band is recognizable from other rock immediately adjoin-

ing it, according to the core recovered from NX drill holes. The
almost complete core recovery, however, did not reveal any unusual
weakness within the shale memver. The shale appeared to have adequate
vhysical strength to carry the loads imposed by the concrete wall

that failed.

Recent 36-inch diameter calyx holes show, near the base of the shale
band, a seam of clay about 1/16 to 3/8 inches in thickness, plastic

in character, with virtually no frictional resistance to sliding.

This clay seam, with careful search, is likewise seen in irenches

now excavated and unwatered for walls both to replace the collapsed
wall and for those of the new lock, and in the 24-foot shaft for
river outlet, in a .corresponding position near the base of the con-
cerned shale band. This seam corresponds in dip to that of the
bedding in bedrock, about 1-1/2 degrees, in a northwesterly direction.
The clay seam lies below the base of the keys for blocks No.'s 8 to
12; is at levels similar to the base of keys for blocks No.'s & end T;
and in general, is above the base of keys for blocks No.'s 2 to 5.

A Tilm of grout on the surface of failure under socme blocks corre-
sponded in position to this clay seam. We believe thai failure
occurred by movement along this clay seam. The failure apparently
started with movement out of place of the pintle block (No. 12),
wvhere forces, concentrated by the miter pgate, seemingly vwere adequate
to move this block out of position. Progressive failure of each suc-
cessive block in an upstream direction then followed.

We have reviewed the information avallable from the investigations
for the original lock and the results of studies carried out bty the
Tennessee Valley Authority in preparation for construction of the

new lock. It 1s obvious that at no time did observations and studies
completed bring to the atienticn of engineers concerned the existence,
or lmportance therefrom, of the clay seam in the shale band, although
the shale band 1tself had been reccognized in all of the studies made
for both the old and new locks. The trench, deepened later in prepa-
ration of footing for final design of the common wall with the new
lock, was not unwatered, and observations of bedrock features thus
were not made. The inspection of 36-inch diameter calyx holes,
drilled prior to the fallure, 1ndicated,to the geological observers
the presence and width of the shale band in question. However, due
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to irregularities in the wall of the holes, the thin seam of clay was
not observed. The presence of the critical, soft seam escaped
recognition at any time during construction of the original and of

, the new locks.

_The englneers, in design of the common wall of the new lock, evalu-
.ated the stability of the existing landside wall of the old lock

tefore it collapsed. DBased on cores recovered from the 20 MY drill
holes, ‘and using normal physical strengths for the shale itself, Exhibit 23
they reached a conclusion that the contemplated additional excava- ..

-tion for the existing trench along the toe of the landside wall

wvas permissible. .

The causes of the failure, therefore, can be sumnarized as due to
the presence Of the shale band, which also had a plastic, thin sean
of ¢lay near its base that aescaped recognition, and to the resultant

- deficiency in the physical competency of the shale band.

The seismological stations at Cape Girardeau and at St. Louls recorded
a microseism roughly corresponding to the time of failure. The inter-
Pretation, based on travel time and time of occurrence, shcws that

~the origin of thils shock lay in a general direction toward Woeeler

Dam.

Design and Construction of the Two New Locks

. The consultants have examined the general plans prepared for replace-

ment of the original river lock, which will be extended in lengsh
L0 feet, and of the new lock with total length of 600 feet, being Exhitit 25
built adjoining and to the north of the area of the original lock.

-The conditions that resulted in failure of the original lock are

eliminated in the desipn and comstruction of the two new locks at

‘Wheeler Dam. The new footings for the confining walls of the chani-

'bers are placed on rock everywhere below the base of the shale vand

wherein failure by sliding occurred. All of the pintle blocks for

the new locks at the downstream end are designed more conservatively

and are founded on rock below the shale band to provide a substan-

tially increased factor of safety. The removal of most of the con-

crete of the original lock, including the river wall which contained Exhibits
numerous crack patterns and was seated for a considerable portion of 21 and 22
its length on or slightly above the shale band, eliminates this wall

and its degree of stability from any future concern. The design

“and construction of these two new locks conform to requirements as

to the section of walls and as to the depth of excavation regarding
acceptable foundation rock, including:
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The common wall between the two new locks for the distance
involved of the total length of lock replacing the original
lock will have a combined base of about one and one-half
tirmes that of the landside wall that failed, and will be
seated throughout this length below the shale band;

The part of the central wall beyond the miter block of the
new river lock will have a gravity section and be founded
on bedrock below the shale band throughout. It will be
more stable also because of increased crest width and
resultant additional weight campared to those of the land-
side wall that failed. The miter block of the river wall
for the new second lock will be increased in width and
length for a larger degree of safety to receive stresses
from the miter gate attached to it;

The land wall of the new and longer second lock will be
seated on rock throughout, below the shale band. This
longer land wall has massive resistance against sliding
nerthward, with the second lock in operation, due to the
support provided by the vertical wall of rock excavated
along the base of the hill and against which the concrete
toe of this new land wall abuts. The rock of the hill

" will be adequately drained to prevent accumulation of

water from whatever source which might develop excessive
unbalanced lateral force against the land wall when the
longer second lock chamber is empty;

The base of the river wall of the lock replacing the original
lock will be seated on bedrock below the shale layer amd

the pintle block of this riverside wall in its length and
new position will be enlarged both as to width and in direc-
tion paralleling the lock for greater security against
siresses developed by the attached miter gate, and every-
where will be founded on rock below the shale band;

The walls of the two new locks are designed with conserva-
tive uplift assumptions over the entire base, and furthermore
have more than the usual gravity section by virtue of crest
width so that foundation drainage does not appear to be
necessary. For cases when one lock is filled and the other
is empty, the rock below the walls will be grouted under
gravity pressure by holes carried to a depth of 15 feet
below the concrete base of the walls, in order to seal to
this depth existing cracks in rock whlch may pass water,

In obvious places of vertical joints cutting across the Trock
below the individual blocks, special grout pipes sealed in
these Jointes will be used;



()

(1)

(3)

(1)

(1)

8.

The design plen calls for & grout curtain below the heel
of each wall to a depth of 30 feet, and the rock to be grouted
under controlled pressures according to results obtained;

In the non-overflow section of Wheeler Dam where the approach
1o the upstream miter gate of the second and longer lock will
be located, the construction completed and plans contemplated
will adeguately insure stability of this portion of dam and
miter sill, where shock effects from failure of the landside
wall of the originel loci may have been felt. The construc-
tion program includes drainage holes below the concerned
section of Wheeler Dam, drilled into bedrock, & substantial
additional mass of concrete for the miter sill which will
rest upon the downstream face of the dam and upon rock at the
toe for a distance in a downstream direction of about 60 feet,
and this nev mass of conecrete includes in its downstream end
& concrete key 15 feet wide carrying below the shale band,

in addition to prestiressed anchor bars inserted into holes
drilled into bedrocik in an upstream direction;

Preparation of the bedrock and removael of the concrete blocks
in proximity to the non-overflow section of Wheeler Dan by
blesting are being done in a careful manner to avoid any dis-
turbance either of the foundation bedrock or the dam itself;

The remmant concrete blocks of the original lock, adjoining
the upsvream pintle block within the dam, according to design
will be supported against outward sliding on the land side

by the mass of concrete of the second pintle block, and on
the river side by toe support provided by the non-overflow
section of the main dam and by rock of the excavation for

the riverside block. The support against inward sliding of
the blocks of the river lock will be increased by a concrete
slab bevween opposing walls on the floor of the chamber;

The discharge tunnel will be lined with concrete as also the

connecting 24-foot shaft in the river channel. Rock behind Exhibit 25
the lining in the tunnel and shaft will be carefully grouted

under low pressure to seal the surface of contact between

rock and concrete; '

The filling condults to be excavated through the existing dam
will be excavated carefully in a manner that will avoid dise-
turbance of the dam;

Excavation of the hill, along a vertical face, has been done
in & careful manner so as not to distwrb the underlying bed-
rock against which the hillside wall of the second lock will
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" rest. The wall is not designed agaimnst substantial rock
load; however, this hill does not show signs of instability
and is considered safe with drainage to be provided,

Ve zre informed that 10 per cent of the concrete for the new river
lock has teen placed ard that 95 per cent of the old concrete in

the river lock has been removed. The consultants are impressed with
the thoroughness of work and effort made by the personnel of the
Tennessee Valley Authority in the investigation of causes of failure
and in preparation of plans for reconstruction. ’

-l !
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*FIRST WEST OF THE MiSSISSIPP(® ‘ 2431 OLIVE STREET
INSTITUTE OF TECHNOQLOGY . .
DEPARTMENT OF GEOPHYSICS SAINT LOUIS 8, MISSOURI

AND GEOPHYSICAL ENGINEERING

Juns 26, 1961

NOTED BY
RRRLEN C. N "‘"A',F(T.\R

¥r, Berlen C, Moneymaker
Tennessee Valley Authority
Knoxville, Tennessee

Dear Mr. Moneymaker:

In reply to your letter of June 20, 1961l. We recorded the following
disturbance at our seismograph stations on June 2, 196l.

Cape Girardeau, Missouri, slight disturbance 09M21M00S central
standard time, second phase 09N21M22,38, This disturbance was recorded in
St. Louis at 097217495, The vibrations are too small to distinguish phases
and intervret so that from these records it is not possible to do more than
say the disturbance was closer to Cape Girardeam than to St. Louis,

At Cape Girardeau a similar disturbance was recorded at 11P387M24°
p.m. {central standard time).

If I can be of additional help to you in this matter please let

me kKnow.,
cerely yours,
Ca i gé z£;°4‘<%‘c
. Ross R, HBiDﬂOh ‘
. BCM:A5B

6/ 28/61 (L) G. P. Palo, 602 UB
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WHEELER LOCE
Iennesses Valley Authority
311115 June 16, 1961
C. Guillen, Wilzon Dam

fuxiliary lock land wall from elevation L90 (block O at left).



g R
[ L ’
L LI




=l

, 11, and 10,

cks 12

Adlieary lock, blo

LOCK

WHEELER

onnessee Valley Authority

Wilscn Dam

July &, 1961

3L1152
illen,

c.




WHEELEE LOCK

Tennesges Valley Authority

31131
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WHERLER LOCK
Tenneases Valley Authority
L1113k July 5, 1961
. Guillen, Wilscn Dam

Muxiliary lock, lock upstresm at blocks 2, 3, and b
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Tennezses Valley Authority
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C. Quillen, Wilzon Dem

faxiliery lock, blocks 3, 4, and 5.
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WHEELEE LOCKE

Tennessaa Valley Authority

3L11z6

June 28, 1061

. dmillen, Wilson D

Luxiliary lock, blocks T through 12.




WHEELEE LoOCE
Tennessee Valley Aubhority
3LLLZT June 28, 1961

. Guillen, Wilson Dam

Auxiliary lock, bloeck 12 and area dowostresm.
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WHEELER LOCK
Tenngzssee Valley Autharity
3Lilza June 28, 19461
C.quillen, Wilson Dam

Auxiliary lock,

gollapsed land wall (looking upstream).
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July 5, 1a6l

C. udllen, Wilson [am

Apxiliary lock, bloeks 11 and 12, nerth slde.




WHEELER LOCH
Tenneszea Vallay Authority
31110k June 15, 1961 fuxiliary lock blocke 11 and 12, locking scuth.

C. Guillen, Wilscn Dam




WHEELER L&K
Tenneaaee Valley Authority

L1105 June 15, 1961
] E‘ ﬂui@. mgﬁn H

fuxilisry lock bottom

of block 12 {upstream side).
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ILL10T Juoe 15, 1961
C. guillen, Wilson Dem

Baeiliery lock bottom of block 12 (downstresm side).
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WHEELELR LOCK

Tenneazes Valley Authority Auxild . .
3L1114 June 16, 1961 Auxiliary lock, crack in block SR

C.Quillen, Wilson Dam




WHEELER LOCK
Tenneszes Valley Authority
L1113 June 14, 1861
C.Quillen, Wilson Dam

Auxiliary lock,

crack in bhlecks 59 and &0 (river wall}.




WHEELER LOCK
Tennessee Valley Authority
aLlpal June 15, 1861
C.guillen, Wilson Dam

Auxilisary lock river wall hlocks 53,

54,

and 55.




WHEELER LOCK

Tenncszes Valley Authority Auxiliary lock river wall blecks 55, 56, 57, and 58,
2 June 15, 1961
Wilann Dam
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WHEELER LOCK
Tennessee Valley Authority
AL1DD4 June 15, 1851
C.Quillen, Wilson Dam

Auxiliary lock river wall blocks 58,

a3,

a0,

61,

and G3.
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WHEELER LOCK
Tenncs Valley Authority . .
3L1089G6  June 15, 1961 Auxiliary lock river wall blocks 60, 61, 62,
C.Qui Wilson Dam

53, and #4.
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WHEELER LOCK
Fallay Anthority
June 15, 1961
Wilson Dam

Avxiliary lock river wall bhlocks 62, 3, G4, and G5,
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TENNESSEE VALLEY AUTHORITY

Office of Chief Engineer

APFENDIX A

DESCRIPTION OF COLLAPSED LAND WALL

WHEELER LOCK

Knoxville,. Tennessee

November 1961




August 9, 1961

EXISTING WHEELER LOCK

DESCRIPTION OF COLLAPSED LAND WALL

AS OF JULY 7, 1961, FROM DETAILED INSPECTION AT SITE

The following is a general description of the visual condition, block by
tlock, of the collapsed land wall shown on exhibits 1 through 16 and photo-

graphs in appendix B.

Block numbers used are those assigned by field force, not those on original
construction drawings. Block 1 is the second block below the upper gate,
which did not move, and blocks are numbered consecutively downstream, the

downstream gate block being No. 12.

Blocks which are described as moved back czme to rest with toe of wall
against the north or land side of the trench excavated for the new lock

river wall.

Cracks in the concrete of all blocks are shown on exhibits 1 through 16. In
tbis description, cracks will be mentiocned in blocks 12, 11, and 9 which

are obviously due to load acting on the blocks from the downstream gate

or from lcad transmitted from one block to another. 1In other blocks scme
kKeys in monolith joints were sheared off, and the front wall of the culvert
was sheared off horizontally or the culvert floor was broken through verti-
cally, involving possible load transmittal from block to block. Other
breaks described were caused by the weight of the blocks when they fell on
the foundation or on pieces of rock or dislodged concrete which were washed
down by the rushing water in the lock chamber, coming to rest where the

toppling blocks could fall on them.




The character of joints in the blocks is significant to the way the blocks
were broken. All monolith joints were provided with 12- by 5-inch vertical
kXeys. The joints were painted heavily with asphalt above elevation Lg3 o

s thickness of about 1/8 inch.

Indications are that the chamber wall blocks were built as follows. The
rock foundation was at elevation 488. At the heel and toe, key trenches
6 feet wide were excavated 4 feet into the rock and filled with concrete
along with the base conerete pour to elevation 493. A vertical construc-
tion joint was introduced at 30 feet from the lock face, from elevation
493 to 511, with three horizontzl 12- Dy 5-inch keys on the joint but no
rcughening for bond. The base width was 37 feet, and concrete was placed
ur to elevation 496 behind the vertical 30-foot joint to this basze width.
Then additional concrete was placed to the 53-~-foot block width up to
elevation 496 with a vertical, unkeyed, unbonded construction joint at
the 37~foot point. Then concrete was placed across this joint up to

elevatic.. 511 to make the finished back shape.

The vertical jointing in these blocks indicates a change in design plans
during construction. In all blocks concrete above elevation 511 was

placed across the 30-foot vertical joint below.

The disrupted block 14 of the lower guide wall indicates that it was built
as foliows: The rock foundetion was generally about elevation 488, the
same as for the chamber wall. At the heel, but not at the toe, a trench

4 feet wide was excavated 2 feet into the rock and filled with concrete
along with the base coancrete pour to elevation 492, the floor of the

~culvert. At the back wall of the culvert a vertical comstruction joint



without bonding provislons was introduced from rock to the culvert floor.

A 4-foot-thick vertical wall was placed Just behind the culvert from rock

to elevation 502, the culvert roof. The 4-foot front wall of the culvert

was placed from culvert floor to roof. A b-foot 1lift of concrete was placed
across these walls to elefation 506 to form the culvert roof. This construc-
tion resulted in the culvert's being surrounded by U-foot slabs, with a smooth
vertical face 4 feet behind the culvert from rock to elevation 506. Then,
apparently from a change‘in rlans, concrete was placed from rock to elevation
506 behind this face to make the finished back shape, with no bonﬁing on the
vertical Joint. Concrete above elevation 506 was placed across the vertical
Joint below. Another'vertical Joint was 1lntroduced 5 feet behind the lock face from
elevation 506 to 520. All vertical joints had no keys or bonding provisions.
Parts of blocks 13 and 15 were similarly Jointed. ngizontal construction
joiﬁts in all blocks generally had rough 12- by 5-inch longitudinal keys 4

to 5 feet on centers. The joints were treated by cement "grout" slushing,
frequently quite heavy, scmetimes with excess cement. In many places the
joints show lack of scarifylng or green-cutting in preparation for a succeeding
lift, and many keys indicate an excess of grout remasining in keyways, these

features combining to lessen shear resistance.

The concrete was made with river gravel. In general, the conerete quality

can be called fair to good for mass concrete.

The front and back faces of all blocks in both land and river walls hsve
a general random pattern of old surface:cracks a few feet in length.
These cracks can usually be seen 1n the fhotographs from traces of
efflorescenée on them.‘ In the following description these minor cracks

will normally not be mentloned.



Block 1

This block did not move from its ofiginal position. It is reported that
surveys show the downstream end actually moved back 3/16 inch. The
chamber face shows nothing significant beyond minor surface cracking

typical of all blocks in both the river and the land walls.

On the back of the block a large segment was broken off the downstream
corner by block 2 moving back. The breek extends from elevation 521
down to rock, angling on the downstream end from the 521-526 vertical
stép to the 496-501 step. . The entire back step elevation 496 and below
broke off. All the lower steps to and 1ncluding elevation 521 broke
angularly back to near the center of the block. A small cormer is
broken off the 546-551 step, and additional cormers at 526 and 531,

where block 2 1s in contact with and is supported by block 1.

Block 2

The heel key is in its original position with front culvert wall on 1t.

The front wall‘of,thg culvert to elevatlon 502 15 in its original pos;tion
with only the downstream upper corner broken off. Elévation 502 joint
sheared off‘at the downstream end. The face of block broke off dlagonally
fram thils corner to elevation 521 construction Joint ebout 10 feet from

upstream end, the break sloping back to the culvert roof.

5 -

The culvert floor 1s intact in its origlpal position with & vertical

break at the back from rock to culvert floor.

The remainder of the block moved back and is still standing, supported by
Jarming on ummoved block 1 and on toppled block 3. Without these supports

the block would topple forward as did blocks.3 to 6.



The back wall of the culvert 1s intact in the moved positdon and the culvert

roof practically so, with the meeting back joint tight and sound.
The front face of the block is badly spalled from elevation 502 to 531.

The standing portion of the block 18 unbroken amd looks intact from the

back, and has no significant cracks.

Bloek 3
The entire heel key in to the culvert is 1n its original position up to
elevation 493 with only the downstream upper cormer broken off. Elevation

493 joint sheared off..

The culvert floor broke vertically neer the front from rock to the culvert
floor. The entire block behind this break moved back, with the culvert
floor and back wall essentially intact in the moved position. The culvert

floor broke again vertically at the back down to rock,

The front wall of the culvert sheared off at the Joints elevatlioms 493 and
502 and broke vertically at the port into two pleces. The upstream balf
turned upside down and moved back about 20 feet. The,downstream half turned

over so lock face is up and slid back about 20 feet.

The main part of the block that moved back broke off in & varying fashion.
For about 10 feet at the downstream end it broke back from'tﬁe culvert

7 roof to elevation 51l as described below for block 5. The remainder
broke roughly at'ele§afion 502 out to thé back face. The culvért roof

is intact on the toppled bloek. The block toppled and slid forward,




coming to rest on rubble below and on the downstream corner of the top of the
front culvert wall of block 2. This upper part of the block from elevation
502 to top 560 is intact and projects upward and far cut over the chamber

floor.

Block I

This block moved back with the adjacent blocks, but dld not topple forward

until 2 days after the rest of the wall,

The heel key has & small part of 1ts upstream end and a little in the

trench bottom 1in its original position; the rest of it is gone. The

face of the block 1is generally spalled from elevation 502 to 531.

The culvert floor broke vertically near the front from rock to the culvert
floor. The entire block behind this break moved back, with the culvert
floor and back wall intact in the moved position. The culvert floor broke

transversely near the upstream:end.

The front wall of the culvert sheared off at jolnts elevations 493 and
502 and broke vertlically at the port into two Pieces, The downstream half
moved back about 20 feet and tilted back at about U5 degrees and 1s now
the main support for the toppled block. .The upstreem half turned lock face

up and slid back about 20 feet.

The main part of the block that moved back broke and toppled forward. It
broke at the level of the culvert roof elevation 502 back 6 feet, then
diagonally to the vertlcal construction joilnt at 30 feet from the lock face,

then separated on the vertical joint above elevation 508i, then separated




out to the back face on construction joint elevation 511. The culvert roof
is intact on the toppled block. The toppled block fell on rubble of rock
and broken concrete below i1t, breaking again at construction Joint 531 and again

at elevation 556, and caming to rest on the chamber floor.

Block 5
The heel key is essentially gone from 1ts original positlion. The down-
stream half is lylng under toppled block 6. The upstream half turned lock

face up and slid back about 20 feet.

The culvert floor broke vertically along the center of culvert fram rock
to the culvert floor. - The entire block behind this break moved back,

with the culvert floor and back wall intact in the moved position.

The front wall of the culvert sheared off at jJjoints elevations 493 and
502, turned over so the lock face is upward and slid back intact about
25 feet. When the upper part of the block toppled and fell on the wall,

the wall was broken through‘at the wall port near the downstream end.

The main. part of the block that moved back b:oke and toppled forward.

It broke at the level of the culvert roof back to the'ver;ical construction

Joint, separated on the vertical Joiﬁt up to elevation 5081, thep diagonally |
out to the hack face at elevation 511. The culvert roof 1s intact on the

- toppled block. The toppled block slid down on the culvert floor and the rubblé

in fromt of it, then‘broke again diagonal;y from elevation 531 upstream to 546

 downstream, coming to- rest face down on.the rubble on the chamber floor.



Block 6
The eﬁtire heel key is intact in its original pqsition up to elevation

kg3, including a small corner of culvert floor at therdownstream end.

The concrete fram elevation 488 to 493 broke essentially vertically at
the back of the key.. The monolith Joint in the key is tight between

blocks 6 and 7.

The culvert floor broke vertically at the front from rock to the culvert
floor. The éntire block behind‘this break moved back, with the culvert

floor and back wall intact in the moved position.

The condition of the rest of the block is identical with that described
for block 5, except that the break in the upper part of the block occurred
at the shelf at elevation 541, Also, the upper part seﬁarated on construc-
tion joint elevation 549 and the piece above 549 broke inté two pieces
vertically. The entire assembly above elevatioh 541 was moved about 25 feet

downstream.

Block T

The entire heel key is intact In its original position up to elevation'h93;
The concrete from elevation 488 to 493 broke vertically at the back of the
key from elevation 488 to 491* and then sloping toward lock face to eleva-

tion 493 joint which sheared off. Thé monolith joint in the ke& is tight

between blocks 7 and 8.

The remaining entire block moved back as a unit. The culvert floor, back

wall, and roof are complete but cracked. The back wall has a new crack



at the roof line, no displacement. The floor is broken vertically at the

front corner down to rock.

The front wall of the culvert broke completely through horizontally at
construction joints elevations 493 and 502, the culvert roof. The wall
broke into two pleces by a vertical bresk through it at the upstream’
edge of the wall port. The downstream half remains in place, displaced
several inches toward chamber at top. The upstream half sﬁlit diagonally
from the front edge of culvert floor to the lock face at elevation 502.
The inner piece slid into the culvert, the ocuter piece fell into the

lock champber with lock face up. This break could have been caused by
toppling block 6. There are deep spalls over the entire block face

below elevation 511.

The face of this block shows several major cracks. There are old cracks
all scross the block at elevations 522 and 556. At elevation 541 there
is a construction Joint with an 0ld ragged appearance; the Joint could be
loose. Near the downstream end there 1s a vertical spalling-type crack
angling back from the face toward the monolith joint from elevation 522
to 541, Below elevation 537 the crack developed from an old crack; from
elevation 537 to 541 the crack is new; above elevation 541 a 5-foot-high

spall popped off.

The back of the standing block shows & horizontal break at step elevation

506, otherwise no significant cracks.

Block 8
The heel key broke off irregularly. The upstream half is in its original

position, complete below rock elevation 488, then sloping toward lock
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face to elevation7493 Joint which sheared off. The downstream few feet
moved back intact with the block. The portion between has a varying
diagonal break from down in key trench to joint elevation 493. This
block might be cited as showlng most nearly a typical diagonal tension

bresk near the base.

The remaining entire block moved bhack as a unit and remains standing. The
culvert floor, back wall, and roof are complete but cracked and broken.

The back wall has a new crack at the roof line, no displacement. The floor

is broken vertically at the front corner down to rock. The front wall portion

below elevation 492 moved out toward chamber, leaving over a foot of open
break at the floor level. The front wall below top elevation 502 apparently
started to fall out and stopped. The top of it is displaced over a foot

at the front corner of culvert rcof. With the deep lock face spalls above
elevation 502, there is little bearing area left at elevation 502 at the

front of culvert, daylight showing through in places.

The front wall of the culvert broke completely through horizontally for

the fﬁll length of the block at constiruction joint elevation 502. The
construction joint elevation U493 broke campletely through for the upstream
half of the block, but remained tight'and unbroken over the downstream half.
The wall broke into two pieces by a vertical break through it at the down-
stream edge of the wall port. There are bad spalls over the entire block

face fram elevation 511 to rock.

The face of the block has an old crack at elevation 522 all across the

block, otherwise no significant cracks.
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The back of the standing block shows a horizontal break at step elevation
506, otherwise no significant cracks. Three steps have small upstreem

corners broken off.

In front of blocks 8 and 9 the top 3-foot-thick layer of the rock of the
lock chamber floor moved about 1 foot out over the heel trench, suggest-

ing that it bonded to the wall and tried to move with it.

Block 9

The entire block moved back as & unit, including all of the heel key.
The key cracked diagonally from elevation 490 at the downsireem end to

elevation 484 at about 12 feet from the upstream end.

The culvert floor, walls, and roof are complete but cracked and broken.
The back corner of the roof has a 3-inch open break starting upward
toward the back of block. The back corner of the floor has a 1/2-inch
crack starting vertically downward. The front corner of the floor has
an open break varying from 6 inches upstream to 12 inches downstream.
At the culverf roof the front well shows a 3-inch offset toward the

chamber on the elevation 502 joint, similar but less than block 8.

The front wall of the culvert is essentially intact below elevation 502;
the bottom joint elevation 493 ig tight and unbroken; the top joint
elevetion 502 is broken completely through the wall-for the full length
of the block. There ére bad spells on fhe block face above and below

the Jjoint at elevation 502.

The block has & l-foot bulkhead slot 2 feet wider than the culvert, from

the culvert floor to the top of the block, at the downstream block joint;

11
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the bulkhead fell and closes the culvert. About 1948 a floating mooring
bitt recess was drilled into the block behind the lock face at about

5 feet from the downstream end. The cormer of the block is broken
completely loose, cracking open for the full height‘from the near cormer
of tlebulkhead slot to the back of the clrcular mooring bitt recess.
(The face slot of the mooring bitt recess was provided with curved steel
armor, set in with concrete backing}, Above elevation 520% this concrete

backing surprisingly is sound and tight to armmor and wall.)
The face of the block shows only old minor surface ¢racking.

The back of the block has a new crack all across the block. It is just
above the elevation 526 step aeross the dvwnstream half of block, then
angles down to Just above the 521 step and extends to the upstream end
of block. The downstream corner spalled off from elevation 521 to 549.

Otherwise, the back shows no significant cracks.

Block 10 - The Downstream Valve Block

The entire block moved back intact, including the entire heel key. There
are no breaks in the heel key or on the outside face of the front wall

of the culvert.

In the culvert tﬁe valve is jammed 1n closed position by differential wall
movements. There 1s a l-inch crack in ;he front corner of the floor,
starting vertically down. There are old narrow cracks in the front and
back corners of the roof, the back one ﬁroceeding vertically upward in the
corner of the valve pit. The back wall of‘the valvé pit hes an ©l1d hori-

zontal crack at elevation 511 end a new‘spallingﬂone at elevation 509%.
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The face of the block is completely free of eny cracks. The back of the

block. shows only old minor surface cracking.

Block 11
The entire block moved back intact, including tﬁe entire heel key. There
are no breaks in the heel key or on the outside face of the front wall of

the culvert.

In the culvert there are indicationslof movemént along an old crack in
the front corner of the roof. There 1s a new l/h-inch vertical crack in
the front culvert face at 8 feet from the upstream end of block. There

is & new 1/2-inch crack in the culvert floor from the above wall crack

to the upstream end of block, along the front of culvert. In the back
wall of culvert the elevation 493 joint shows an o0ld crack with signs of
0ld movement, the upper portion translated upstream 1/16 inch with respect
to the lower portion. In thebulkhead slot at the upstream end of block,
there is a crack across the downstream face of the slot, from elevation

511 at the front to 51& at the back.

Thi's block has a horizontal construction Jjoint elevation 516. On the
chamber face there is a crack across the entire facelof block, along the
elevation 516 joint from the downstream end to the center of block, then
angling down to the elevation 511 joint at the upstream end of gate

recess, then roughly following elevation 511.

On the back of the block the downstream portion of all steps elevation
511 and below were broken off. The back of the block shows no significant

cracks.
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Block 12 - The Downstream Gate Block

The entire block moved back intact, including the entire heel Key. There
was some deep spalling on the face of the heel key below elevation 490.

(See block 13.)

There are several bad cracks in the culvert. In the front wall: an old
surface hair crack 5 feet upstream of the center of block beceme a l-inch
vertical break, the wall upstreem of the break offset back 1 inch; a new
roughly horizontal crack along the wall 3 feet &bove the flcor in the
downstream portion, braanching down into two vertical ones near the

center of block, all steeply vertical and of spalling nature, the wall
below the crack offset back 3/4 inch; the joint at roof is loose upstream
of the vertical crack, tight dowﬁstream; the bottom corner with floor is
intact throughout the block. In the back wall: a new 1/k-inch vertical
break near the center of the block. In the floor: a 2-inch diagonal
break from the downstream back corner to the l-inch crack in the front
wall; a l-inch break along the back corner of culvert from the upstream
end to the center of block, then angling out to meet the 2-inch break.

In the roof: a 2-inch diagonal break similar to the floor break from
downstream back corner to the front wall break; -an old transverse crack

near the center of block now open 1/8 inch.

There is a new horizontal crack across the chamber face of the block,
from elevation 516 at the upstream end to 511 at the downstream end,
corresponding to bresks in the ends of block. There are two new

vertical cracks a few feet gpart near the center of the gate recess on



the front face of block from the above crack down to rock. There are
no horizontal cracks on the face in the heel key or the front wall of
the culvert. The horizontal joint at .culvert floor elevation 492 appears

loose upstream of the vertical cracks, but not displaced.

4

There are bad breaks in both ends of block 12. Acrosé the upstream end
there is an open break from elevation 516 at the face to 521 at the back,
with the block above the break offset about 3 inches downstream. Alsc at
the back corner of the culvert & 1/4-inch crack angling back and down;
end from the face of block at elevation 494, a 1-1/2-inch break angling
back and down for 5 feet, then vertically to rock. Across the downstream
end there is a 3~inch open break angling from elevation 521 at the baﬁk
down to the Tear upper corner of the culvert, offset like the upstream
break, and from this break a horizontel 1/2-inch crack out to the face of
block at elevation 511, with a small offset. Also a 2-inch break from
the back wall of the culvert going down to rock. The front corner. of the

block below elevation 511 spalled off.

On the back of the block there is a breek at the elevation 521 step
corresponding to the main breaks visible on the ends. There is an o0ld
small crack wandering all across the block at about elevation 533. There
is an old vertical crack, now open about 1/2 inch, from elevation 531

down to rock at the center of block.

- Roughness in the floor of blocks 11 and 12 shows that the culvert back

wall was first cast straight and parallel to the lock face, then was

removed and a new wall cast to make the culvert angle alignment.

15



Lower Miter Sill

The miter sill was placed independently of the lock walls with a vertical

cdnstruction Jjoint at each wall.
The joint at the river wall has long been open, now open 1/2 inch.

The joint at the land wall separated essentially cleanly and the wall

moved away, leaving the sill intact.

The upstream edge of the sill and the fixtures for the gate seat were

broken off when the gate went out.

The top surface of the sill was not checked for cracks.

Block 13
Blocks 13, 1k, and 15 collapsed, moving generally backward and downstream,

then breaking up on the interior construction joints and falling forward.

In block 13 the heel key is largely intact to elevation 492 in its

original position except 10 feet of the upstream end. This piece toppled
back and is lying lock face up sbout 25 feet back and 10 feet downstream.
The deeply spalled cut piece of the block 12 key 1s just upstream of this

piece and lying the same.

The culvert floor is intact in its original position where the key remsins;

the upstream end broke off.

The front wall of the culvert is shatteréd and gone.

16
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The 7-foot-thick back buttress wall at the upstream end of the block
broke off fram the main block cleanly from rock up to elevation 516 and

toppled downstream.

The main portion of the block broke cleanly on three horizontal construc-

tion joints, elevations 502 (the culvert roof), 516, and 536.
The piece below elevation 502 is not identifiable.

The piece above elevation 536 to top 560 1s gone. It i1s the plece lying

face down across the channel downstream of the present lock.

The main block above elevation 502 moved back, then toppled forward,
bresking at elevations516 and 536. The piece from elevation 516 to 536

is lying face down on the rock as it fell. The plece from elevation 502
to 516 is lying face down downstream of block 12, rotated about 45 degrees

counterclockwise, presumably by £he water rushing through the break.

Tlock 1k
The heel key is buried under rubble of large rocks but is believed to be

intact up to elevation 492 since blocks 13 and 15 are so.

The entire block moved back, thea toppled forward, breaking cleanly on the
interior vertical and horizontal joints described in the earlier general
description. This resulted in slabs as follows:

Front wall of culvert, 10 by 4 feet, elevation 492 to 502
Back wall of culvert lhk by 4 feet, elevation 438 to 502

Back of bloek, 18 by 7 feet, elevation 433 to 506

Roof slab of culvert, 16 by 4 feet, elevation 502 to 506

Face of lock over culvert, 14 by 5 feet, elevation 506 to 520



The front wall of culvert was not located. The face slab over culvert is
lying downstream in area of new lock. The other slabs are lying in

approximately proper position in the toppled block.

The upper part of the block broke through to the back at elevation 526
when it fell, the pieces remaining together. The T-foot back piece of
the block from rock to elevation 506 broke vertically near its center

when the block fell.

Block 15
The culvert ends 6.5 feet into this block with a wall port at the end.
The heel key, culvert floor, and front wall of culvert are intact in

criginal position to elevation 502.

The main downstream portion of the block has a width of 14 feet, the
upstream 11.5 feet has a width of 23 feet enclosing the culvert portion,

meking a back buttress.

The portion downstream of the culvert is intact from key bottom to
elevation 502 in its original position. The 1ll.5-foot buttress broke

off from the rest of the block and fell downstream and back.

The main block above elevation 502 broke into indescribable pieces which
were scattered by the rushing water, some lying 100 feet downstream in

the new lock area.

Block 16
This is the first block of the lower guide wall. The wall was originally
tuils to elevation 512. In 1955 additional concrete was placed to raise

the wall to elevation 518.

18



The horizontal construction joint in block 16 at elevation 512 was

completely broken off when the block was hit by the miter gate which is
now leaning on this block and block 17. The downstream 13 feet of this
top lift is tipped backward and caught under the gate. The rest of the

1lift was carried downstream into the new lock area and broken up.

The only other obvious damage to this block 1s that the upstream portion

of the step from elevation 499 to 504 was broken off.

Elock 17
A piece of the upstream end of the added lift from elevation 512 to 518

was broken off. OQtherwise, there was no cobvious damage to this block.

BPlock 17 and the other guide wall blocks downstream from it have recently
been reinforced to serve as a cofferdam wall. Holes were drilled behind
the lock face of wall through the concrete and into rock. Reinforcing

bars were mortared into the holes, complete to the top of the wall.

None of these blocks show any obvious defects.

19
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APPENDIX C

FOUNDATION INVESTIGATION

LOCK MONOLITHS NOS. 1 - 72, INCLUSIVE

GENERAL JOE WHEELER LOCK AND DAM

TENNESSEE RIVER

All elevations given in the consultants' report, in appendix

A, on TVA drawings in the appendixes, and in the exhibits

have been adjusted to that of the U.S.C. & G.S. 1929 adjustment.
Elevations given on all Corps drawings, etec., in this report
are 0.3 foot lower based on the 1912 datum.

Knoxville, Tennessee

‘November 1961
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FOURDATION IUVESTIGATION, LOCK KONOLITHS NOS. 1-72, IUCLUSIVE,
GENIRAL JO? WEETLER LOCK AND DAM, TENNESSET RIVER.

1. Goneral procedurs.--Psragraph 1-07 of the specifications called
for the drilling of t-st holea in advance of oxecavating operations. Tidas
matior waa discuasad with the contractor, aad due to the depth of rock
"~ eut, which in some instancoa was 17 feat to tho btottom of the keyway, it
wos consldernd advisable to procoed with excavatlon to thecorotical gracdes
and proceed from thers with foundation inveatigstion. Thisz decision was .
reached after a thorough study of the core borings; and, bocsuze of tho
spacifications limlting the teat holes to 20 feot, in a 17~{cot cut of
rock only 3 feot of the test holo would bs a ssmple of the actuxl founie-
tlonce However, ms the contractor started excavation in the derpost cut,
which was at the lowar gate bays, a cireful study wes made of tho founia-
tion ac excavating operations advanced, end from Sta. 55A land wall, wiore
the foundation stops up, to Staz., 4304, test holes were drilled sheasd of
rock removal because only a two or throo~foot eut vas required. In oo
cass was At noceasary to go devpsr than theorctleal pgrades except at thae
loser gulde wall ¢hore a 2! x 4' koyway was eadod; in Monolith No. Bl of
the cut-off wall whore the roclk broke in vertical soams; and a few pln*oa‘
whers rock was locacned or shattered due to haav:f blasting.

2. Ioot holeg.=-After the rock cut was msdo eand juot bafore the
foundation was prapared, a minimem of two ten-foot and one tsenty-foot
" tost and prout holes wors drilled. A log of tiw holoa was kopt, and s
deseription of the sctunl conditions encountered is outlined on attachod
" plans 1In cases where it was thought necessary, sdditional holes wore
. drilled ard all holes pipoed above tho foundatlon pour for grouting. -

3, Gonopal doseripti of foundation conditdonss

(e) Lovar Cuide Well - Monoliths Hose 'l to 1.1, inclusive,
) stﬂl 453.5B to Sta. 8008, :

The overturden consisted of approxinately 82 per cent rud
and 311t and 18 per cent loope, flat rock, varylaz in depth from 3 inches
to 1.5 foet. The average natursl rock olevation sloped fronm elevatior.
4374 in Monolith No, 1 to Elevation 495+ in Monollth Ho. 1l. The river

face of the rock was channeled and the rock shot out to an average eleva-

tion of 437.7T++ Rock was resovad to a line five feet baeck of the lsard

~ sido.of tho wmall to preovent bhlusting next to the concrete during construc-
tion of = futurs maln locke . Due to the fact that thiz aection of the

wall nay be used as a cofferdam for tha main lock, and because the founda-

tion geunorally was flat and level, 1t was declded to add & &mall koywey

for stabllity and additional seals Therofore, a 2'.x 4! keywsy was udded -

from Sta. 8003 to tho 4' x @' kayuay in Monolith Mo, 12, Photographs Nos.
77, 48, and G35 are typieglvfu;ndaﬁon ¥iews for thia sootion of the mull.
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Tho foundation proper consisted of a hard, fine grained, bluo limestone
underlaying a conrse gralned, grsy lirmestone on the surfsce. Small
deposits of gquarizite were found. In zoma lnstances vhere the lirestone
wad hard and flintlike, the rock shattercd badly from blasting. OSea
Photograph lioe 7o  Tho rock lasy in stratas from € inchos to 4 feot thick,
sopwrated by close, tight gseams. A 2-inch toat hole, 20 foot donp, was
érilled ln Monollths Hose 1 to 11, inelusive, btut no groutlng was con-
sidered necossary for this soction of wall. The attached zenersl lay-
out shoet showrs the log of test holes and ssanms encountered, In Mono-
liths Nose 1 and 2 a small amount of surface water ran under the forms
above the lock fsce rock ledge. Thls secaepege uas pocketed in tho up-

- stirean end of the keywey and removed with a pump until the concrete being
. plsced reachod an elevation above ths rock ledge and sesled off this flow,
No seopage water through open seams in the rock wes encountered.

(b} Land ¥Wall Propor = Monoliths Nos. 12 to 27, inclusive,
- Sta. 453,58 to Sta. 56,0A.

The overburden for thls seciion of wall consists of approxi-
maloly 85 per ceant muck snd silt and 15 par cent loose slab rock and
boulders, varylng from 6 inchsez to 3 feot in depth. The sveraje natural
rock elevation wad from elevatlon 433.72 10 clevatlon 496,24, The river
f2eo of tho wall and a lins S feet from the landaide of the %all ware
chznnaled and the rock removed to elovatlon 483,8+., The wall wes later
widoned and an additional keywsy added on the back side of tho well., In
¥onolith No, 12 the surface of the rock was a hard, clogo gralned limestons
%ith a few clos» horizontsl secmss The bottom of the fouadstion waz a
berder, finer grained flintlike, blue limestons with szall deposits of
guartzite specked about its surface. The bottom of the keyway was oimllar
tc tno. beds A 20=foot tost hole ravealed a dry holo and & eatisfactory
foundation. In Monoliths Noce 13 and 14 the rock wes similar to that in
Monolith Noe 12. In the forezround of Photograph No. 3, Monolith No. 13,
15 a large vortical sosm. To the right of this 1z another. Those zoams
cre tight and appear to be well sealeds The rock, being very brittle,
was shaettorsd by blasting and shot holos are visille in Photograph No. 5S¢

;- Test and grout holes shown on tha attachod sheat were groutad at a later

dota.

In Honoliths Noa, 15, 18 and 17, the originul rock surface
was fouznd to be a comparatively level, bard and coarse gralmed, gray line-
stones Tha foundation proper was ©f a harder, finer grailned, blue limestone.
Boling somawhat lwittls, ths rock was shatioered as cun be nated in Photograph
loe. 27, of Konolith Mo, 1S. Seversl geanms were discovered by test hole
drilling, but lster groutlng operations showed these seems to bo tight and,
. An general, the holes indicated a hard strata of hluo limestone ‘with no
508Pag0. .

The foundation for Jonoliths Hoce 18, 19, and 20 wao prac-
tically the same kind of lirestons as encounterod ln Honoliths Noa. 15, 16,
ahd 17, except puasibly not ns brittle, . Straight, vertical facea on the
kaywaya wers maintained ss shonn on Photographallo, 60 and No, 133, while
the rock gurface was even and level, = No seepege was epparent through Bearns,
and test holes rovaalod e hard, tisht roundntion-ﬁag i
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The foundxtion for tho romuirder of this sectlon of well, .
Monollths Hos. 21 to 25, inclusive, consisted of ajsurface stono of gray,
© ¢halilike, coarso grained limestono, changing iato a fimar, blue, cloze
¢rueinod limeatone, in some cuses very trittle und laying in shoots as
chown in Photograph No. 102, The rock sas very brittle and hard, and
several keyway faces were lost in blsstling. )

In Nonoliths Nos. 26 and 27, the rock wes similar to that
encountored in Monoliths los. 18 and 194 The keyway faces were main-
teined and a level foundstion was obtained, as shown on Photographs Noo.
115 and 120. No seopnyge water was encountered and test holes rovealed
very few wol seams. ALl holes wero grouted and results indicated a good,
tight foundation, . '

(e} Upper Guide Wall - Uonoliths Nos. 28 to 37, inclusive,
and !ionalith Ho. 72. St&. 56.°L to 430.04.

The overburdon consisted of approximataly 20 per cont mud
and oilt and 10 per cent flat, slab rock, warylng in dopth from 6 inches
to 1,5 fast, Th2 natural rock sloped from elevation 195.7+ in Honolith
Ko, 28, to olevation 498,0+ in Monoiith Noe 57. DBecause of tho shallow
cut to the foundailon base, and bacsuse of vartieanl cracks exposed on the
natural rock surface, it was thought beat to lavestigate the foundation
befors drilling and blasting, Tosi holes ten feat doop vero drilled on
the center line of the wzll on 50-foot centers, znd it was found that s
satisfactory foundation could bo secured at elevatlon 492,0+.

The foundatloa matorlel was a hard, gray, coarge grained
linestions at the surface, changing to a finer grainad, bluo limestono at
the bed. ‘

In Honolithz Hos, 28 to 33, inclusive, and Monolith Na, 72,
guite & fow seaus were discovered, as shovn on tho accompanylng sketch.
Vertical faces wore neintainad on the keyvay, but the rocit surface was in-
c¢lined to be a bit scaly, es shown in Photograph Ho, 162, In Konolith
No, 28, whers the foundation staps up to alevatlon 482 from elavatlon 4393,
quito & bit of the cormer of the keywsy was loosensd by blsating, and 1t
- was nacesgary to remove 1t, Test and grout holes were plped above the
foundation pour and grouted at a later dato.

In Monoliths dios. 34 to 37, 1nc1hstve, the general appear-

ance of the rock was the samo as in tho remalnder of the wull, except
possibly not as scaly and hrittle, Soo Photograph No, 222, Teat and
grout hales were plped above the foundation pour and zrouted 1n ouch oages
as were, coﬁsidarod nocassaTy. .

(d) Uppor Guard ¥Wall and River ﬂhll Prapar Honolitha

Nos, 48 to @5, inclusive, ... - & o 0
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From Monolliths Hose, 48 to 85, inclusive, the overburden
conzisted of approxinately 85 per cent mud amd silt and 15 per cent flat,
21nb rocke In Monolithg Hos, 55 to 65, incluasivo, the percentoge of
:-::’.:-b rock ran a8 high, in some cases, as 50 psr ceat, the romainder of

tho ovarburden boing owd and silt with a few patches of gravol. The
nitural rock elevation slopod from elovation 496.I3 in Monollth No, 48
1o clevation 493.%+ in Nonolith No. 65, Both river end land faces of
the wall were channelod and the wall widenod due to changas in design,

tut no koyway added on the river side of the wall as in thoe case of tho
land walle

In Monolitha Nos. 48 and 43, ths foundation bed consisted
of a fins yreoined, blue limestons. An excellent foundation was obtained
for both tiockas. However, in Honolith No. 43, whore thz foundation steps
down froa elevation 492 to elovation 433, the rock waa shattered somevhat
by blastinge Tuat holes drilled in lonolith Ho. 49 roveslod two geanis
which are vialblo in Photograph Noe 15L of Honollth Ns,.50s The seans
weroe dry, howevor, and .subseguent grouting operatlons proved them to be
£airly tighte Photograph Noe. 181 also showa the excellent foundation

_ouiodined for Monolith Mo, 80, 2nd tho verticel faces obtalned on the ;.ey-
" wayse A3 also noted in the same photograph, the rock lay in ln;rera rom

2 1o 4 feet 1n thicknoegs.

. In Honoliths Hog. 50 to 568, incluaive, during excavating
oneratisns, the rock broke to a scam spproxiaasiely «5 feot to one foot
balow theoreiical grade. NHock was romoved to this scam, as shown in
Protograph Hoe 130 Another sonu was dlseoversd in the tottom of the
kaywny, 4t foet balow the foundatlon propors Test holas revealed furthar
Srans, tui as all holes wers dry and seams spparontly tight, the foundation
nes considered satisfactory. Thae foundatioan for this section of wall was
probably the poorest encountered on tho antire Job.

In Eonollth Ho. 57, the foundation wus stepped back above
the seem, &nd a better grade of rock wasg apparent, Note absence of agzam
in keywsy picture Lo. 86, of Monolith o, 55, and step in foundatioa of
Yonolith No. 57 in Photograph Mo, 87. The foundation proper was a hard,
blue grainad licestones The foundatlon material for ¥onoliths Nosz. 53,
00, and 81 was a brittle, {lintlike limestom, that was easily uhatturad
ty blesting.

In Monollith No. 59 e large corher of the keyway waz lost
as the rock broke to a vortical soam shown in Photograph No. 81ls The
vortical sesm remaining 1u ths foundation was tight and the rock solid,

Tozt aund grout holes were piped abova the foundation pour and grouted at
a latexr date,.

The foundation for Honoliths Nos. 62 to 85, inclusive, was
s hard, blue groined limestons and laying in horizontel stratase Verticel

-koyway faces were malntained ant:l a vory Bntiafaotory foundauon ob‘t.ained. i

Sea Photozraph HO. 180
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{e) Lower Cuard Fall - Honoliths Nos, 66 to 71, inclusive,
- Stne 449.585 to Stae. G45.0B,

4 ohellow overburden, consisting largely of river mud cone

Linzd with a small perceuntrge of lurye, looss, flat, soft{ limesione
boqlcc"v, vas rcmoved from the surface of & hard, coarsa grained lims-—

stone rocke <+he natural rock elevatiloa was practically level at on clava-
tion of 425.54« Tha foundatlon proper was a hard, fine grained, blue,
£1intlike limestons, that shettered from tlastinpe Falrly geod vortical
fr.ces ware maiuntelned, kowever. A& 2-1lnch test hole was drilled in esch
of the monoliihs but as this section of wall is not subject to a bydre~
ctatic hezd, grouting was not considered nocessary. A view typlcal of
tise condltion as existed iz shown on Photograph No. 53. The top of the

vortical face 1llustrated i3 natural rock, . Ho wgter scepage was onw
countered in the entiro seotion of wall. | . :

() Lower Eiter ard Emeruancy Sills - donpliths Hos. 42 and
-3

: Toa foundation materlal was a hard, sray, coarse grained
lirogtone rock &t ths surfaco, witleh chonged to a flner aralned, britile,
Liue limestone st the bed. Tha rock structure was hamd, donse, and froe
ron opon soamad and sespage. verilcal faces ware maintained except at
the walls vwhere the rock face was troken dus to heavy tloetding for the
walls propers The veriical faca broken on the upstress alde of ihe miter
pill, as shown in Pholograph No. 237, was dus to tho change in design oF
the silla a3 excavation for the origioal sill wes under way whoen the changae
wos rades Test amdl grout holes in both sills reverled no seapage or I3una,
but wore pipsd above tho foundation for grouting. During grouting opera-
. tionz water was pumpad through tha ralief drains in Woth e1ils to kesep
then opens .
(g} Upper Hiter and Enarbenc,f 5111x - Monoliths Nos. 40
end 41,

- The rock atructura,waa a hard, coarse gralnod limestons gt
the surface and a finer grained, biue limestone st the bed, providing an
gxcollent foumdation fér the sills. Due to the depth of the upstiearn rock
cut, the channeling was made in two stops. The firat drilling was from
rourel rock to aelevatlon 438.04, tut tha rock broke approximately .8 foot
acﬂ;ar duo t0 a sesm at that point. Tho upstrexs fzco was then atepped in
84 infhesz, end dzilled to elevation 434.04, to the bottom of the keyway.
Tho upper cut contalned several seams that can be seen in Photograph Ho.
%11, end thege geamd are at gpyroximately tho sare elevation as those found
iz the upper gulde wall foundations. However, the foundatlon proper waz
sood, tezt holes all dry and witihout seams except Hose 1 and 2, where a

~et seam was hit approxinntely 10 feaet below tha foundation bed, Thess two
holea discharged no- seepaga watsr, . o ‘ o R
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"A portion of the downstream frce Lroko out 1o the seam et tm
foundstion IOVﬂl, as ghovn in Pnotorraph Mo, 243. This rock waa removed
outclde thoe #ill proper amid the renaining crace filled with concrete to
ﬁ-ﬁvauiOE 10,0, tho level of tho lock chamber. The foundation bad ia
illustrated in Photograph Nv. &4d8. Test and grout holes wera drilled

ana Lrou*:a, as shown on the attoched skatch. During grouting oporations
wztor voo pumped throuyh the reliel drulnz to losure their clearance,

4, Groutinz.~—-3ll grout =nl tost holea wers pipod to tho top of the
Toundetlcon paur and into the lock tunnel; tharefors, ull grouting opora=
tiong were cenoucted et a later dates A small elr driven pump was uzaed
for grouting oud if excescive grouting had beon required this pump would
havo Leen impracticsl as only coment apnd water mixtures could bs pumped.
The amount of grout used in most cases was very small, however, and a
mizture of sand, cement, and wator not nacessary.

5« ZRocomnendations.--lo additloval steps are recammendod to prutoct
tals st*uctare from sespoge.

N

C. E. Perry,
Hajor, Cops of Englnesors,
District Eaglnsor.

"Inels,

Dugs. 02~ 3-10/12, 6530
Photographs 3, 5, 7, 18, 27, 48, 58, €0, 63, 81, 85, 87, 102, 118,
120, 130, 1835, 162, 181, 222, 237, 241, 243, and 246.
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Us Se Engineor 0fflce,- . = = - - .
Hzzshvillo, Tennesseo. '
Tebruary 1§, 1936, .
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FOUNDATION EXPLORATION FOR NEW WHEELER TOCK

John M. Kellberg

INTRODUCTION

The new lock at the Wheeler project will be located adjacent to
the right (north) bank of the Tennessee River at river mile 274.9. It will
have a chamber 600 feet long by 110 feet wide and will be built between the
existing lock and the right abutment.

During February and March, 1960, twenty-four exploratory holes
totaling 140.1 linear feet were drilled along the proposed alignment of
the river and land w%lls and in the discharge area. These holes were
spaced on 100-foot centers along the lock walls, while in the discharge
area varied spacing was used in order to stay clear of the existing navi-

gation chamnel (Exhibits 1 and 2).

GENERATL, GEOLOGY

Physiography

The area surrounding Wheeler Dam lies near the southern margin of
the Highland Rim section of the Interior Low Plateaus as defined by Fenneman.l
This physiographic subdivision is characterized by a young to mature plateau

of moderate relief. Between Wheeler Dam and Wilson Dam the outerop belt of

11 l. Femneman, N. M., Physiography of the Eastern United States, pp.
1 _h27.



the cherty middle member of the Fort Payne formatlon is crossed by the
Termessee River forming the Muscle Shoals area. Because of this resistant
horizon the local relief is somewhat more steep and gorge-~like than the

surrounding area.

Stratigraphy

The Fort Payne formation of Mississippian age is the only geologic
unit that will be involved in the construction of the project. The total
thickness of this formation in lLauderdale County, Alabama, is in the neigh-
borhood of 200 feet. The Tuscumbia limestone, also of Mississippian ags,
overlies the Fort Payne. This formation probably is present in the uppsr
part of the hill forming the right abutment well above pool level of Wheeler
Lake - elevation 556, No outcrops of coarse-crystalline, slightly asphaltic,
fossiliferous limestore typical of the Tuscumbia have been seen, but the red
residual c¢lay containing characteristic porous, iron~stained chert which is
present in the road cuts just north of the dam is indicative of the presence
of this formation at higher elevations in this vicinity. One exploration
hole (5+55 DS - 60! R) was drilled through the Chattanooga shale which under-
lies the Fort Payne. The shale was found to be 18 feet thick, but, as it is
more than 20 feet below the deepest excavation that will be required for the

discharge tunnel, it will not be invelved in the construction activities,

Structure
The regional geologic structure is controlled by the Nashville dome,
The area around the Wheeler project lies on the southern flank of this dome

and the regional dip is a degree or less to the scuth, This regional trend



is often obscured by the slight variations caused by minor local folding.
This is the case at Wheeler. Here the general structure is that of a
broad, extremely low anticline, the crest of which is in the middle of

the rivér, with the axis more or less parallel to the course of the riwver.
As a result of this minor fold the rock strata in the area of the new lock

strike N 38° E and dip 1%2° to the northwest.

DETATLED GEOLOGY

Stratigraphy

Various units of the Fort Payne formation are the bedrock at the
site. Overlying bedrock are thicknesses of detrital and alluvial material
varying from nothing toc 19 feet, A brief description of the unconsolidated
deposits and the subdivisions of the Fort Payne formation follows.

Overburden -- The unconsolidated materials overlying bedrock can
be divided into three catagories: (1) alluvial clays and silts, (2) talus
deposits, and (3) £fi1l material. In 12 holes drilled from a barge in
Wilson Lake an average of 1.6 feet of silt and clay was encountered over-
lying bedrock. This material represents sedimentation in relatively slack
water areas which have been protected from scouring current action by the
existing lock walls, In the holes drilled on the river-side of the existing
lock current action has kept the bedrock bottom swept clean and little bottom
sediments were encountered. Relatively minor amounts of talus materials are
present at the bottom of the rock bluff north of the land wall of the pro-
posed lock, This material has accumulated mainly from surface runoff

washing debris down from higher on the hill. The majority of the overburden



that is present is the result of prior construction activity in the area.
Before the existing lock and dam were built a canal was in use along the
righ£ bank of the river. Material excavated to make this canal and other
debris from the construction of the lock and dam were piled in the area
in which the land wall of the new lock will be built. This fill is made
up of limestone slabs ranging up to a cubic yard in size embedded in a
matrix of sm¢. o rocks, clay amd silt. The maximum thickness of fill
that was encountered in the drilling was 18.6 feet; the minimum was 11.7
feet; and the average was 1li.L feet.

Fort Payne Formation -~ A maximum of 88 feet of the lower portion

of the Fort Payne formation was encountered in drilling hole 5+55 DS - &0'R
(Exhibit 2). From examination of the cores it was possible to subdivide the
Fort Payne into five distinect units of varying thicknesses. The highest
unit is composed of light-gray, coarse-crystalline, fossiliferous lime=
stone in beds up to iwo feet thick. The total thickness of this unit is
not known tut a maximum of 6.5 feet was recovered from hole 7+L0-60'R.,

A thin, but persistent, bed of medium-gray, fine-crystalline, argillaceous
limestore underlies the upper coarse-crystalline unit. This unit averaged
1.5 feet thick in the 1L holes that penetrated it, Only the holes drilled
in the fill area along the land wall of the proposed lock encountered bed
rock sufficiently high to peneirate these first two units. In all the
holes drilled from the barge in the lake, rock either had been excavated

or eroded below these two units, The next lower unit is similar to ths
uppermost unit being an average of 5.9 feet of light-gray,coarse-crystal-

line, fossiliferous limestone, The fourth unit comprises the majority



of the Fort Payne formation at the site and will, in all probability,

be the unit on which the lock will be founded and through which the dis-
charge tunnel will be driven. This unit consists of medium-gray, fine-
crystalline to dense, slightly argillaceous limestone. The individual
beds are a foot or less in thickness and thin shaly partings usually
occur along the bedding planes. In most respects this wnit is very
similar to the rock which afforded the foundation for the lock recently
completed at the Wilson project. From examination of the cores there
appears to be one marked difference, however, in that there does not
appear to be nearly as much chert in the rock at Wheeler as there was

at Wilson. Two key horizons were noted in cores from all the holes
drilled. Xey bed "A" occurs approximately 6.L feet below the top of

the unit and consists of 0.5 foot of dark gray to black shale. Key

bed "B" occurs 7 feet below "4" and consists of Q.1 foot of limestone
containing small green specks of mineral glauconite. These key horizons
are shown on Exhibits 1 and 2 and were used to determine the geologic
structure in the lock area. The lowest unit of the Fort Payne was
encountered in the one deep hole drilled and consisted of four feet

of medium~-gray, dense, cherty limestone. This unit will be well below
any intended excavation and will not be involved in the construction

of the lock.

Structure

Although the rock strata underlying the lock site are essentially
horizontal, matching of key beds between drill holes indicates a dip of
approximately 13° to the northwest. The strike of the bedding N 38° & -

makes an angle of L2° with the centerline of the lock - N 80° E - with



the result that there is an apparent dip downstrzam of 1.5' per 100!
and an apparent dip to the norih or initc the right abutment of 1 per
loor.

Vertical or near vertical joints are undoubtedly present in
the foundation ara, but only wwo were encountered in the drilling,
Both ¢f .zse were abeve foundation grade. During the construction ol
Wneeler Dam a few joints in the river bed were found to have been
enlarged by solution near the surface, but these cavities narrowed to

extinction a few feet down into rock.

Physical Character of the Rock

The lock will be founded entirely on the Fort Payne formztion.
Although often somewhat shaly, this formation is hard and resistant and
has ample strength to support the weight of the lock. No recent tests
have been made from rocks in the lock area for shear and compressive
strengths, but tests of samples from the dam foundation made during the
construction period give the following results. Nine specimens tested
in compression showed an average compressive strength of 23,660 pounds
per square inch and twelve specimens tested in shear were found to have
an average shear strength of 2,112 pounds per square inch. These values
are in excess of any loading that will be imposed by the structures.

In the poriion of the Fort Payne formation at foundation grade
the rock is relatively thin~-bedded. The bedding planes vary in spacing
from three to four inches up to a maximum of slightly over one foot.
Although these well-defined bedding planes are usually marked by a thin
sfaly parting, they are tight wherc undisturbed and show no developmenti of

veak, soft material, or clay'along'thém.



Foundation Conditions

In contrast to most sites with limestone foundations that have
been explored in the Tennessee Valley area, no evidence of serious foundation
defects was disclosed by the drilling. No cavities were encountered in any
of the holes drilled and no weataering was seen along‘any of the bedding
planes. This marked lack of weathering effects is prbbably attributable
to two things. In the first place, the Fort Payne formation is relatively
insoluble in this area as it centains a high percentage of siliceous ard
argillaceous material; in the second place, during the construction of the
existing lock and dam, and prior to that when the canal was excavated, the
suightly weathered rock that was near tne surface in the present lock area
was removed and no weathering of any consequence has occurred since that time.
The zone which produced gas when encountered in drilling relief
holes along the north wall at Wilson lock is present in the Wheeler lock
area as well, but it is apparently sufficiently deep that it will not be
ericountered in the construction activity. One exploratory hcle (5+55 DS~
60' R) was drilled through the Chattancoga shale and encountered a show of
gas at elevation 391.0 about half a foot above the base of the shale
(Exhibit 2). At this location this seam is some 90 feet below the expected
excavation grade. The nearest this seam would come to the surface would be
in the vicinity of the discharge outlet where it would be some LS feet below

invert grade.

Construction Problems

Possible geclogic problems during the comstruction pericd can te

divided into three categories. Thess are problems encountered during



(1) excavation, (2) grouting, and (3} tunneling. ULach of these will be
discussed briefly.

Excavation -- The foundation rock at Wheeler is very similar to
that at Wilson. It is a flat-lying, thin-bedded, reiatively brittle,
siliceous to argillaceous limestone, If due care is not taken in spacing of
blast holes and leading of the charges into these blast holes shifting along
the near-horizontal bedding plenes will take place as it did at Wilson,
thereby necessitating the removal of otherwise sound and perfectly suitable
rock, The experience gained at Wilson should prove valuable here and
' procedures developsd duriﬁg the later stages of the Wilson constructicn
progran should be followed here for optimum results,

During the construction of Wheeler Dam the final cleanuo of the
foundation blocks was deferred until Jjust prior to pouring concrete., It
was found that over most of the foundatiorn if final cleanup was done too
soon the exposed rock surfaces would slake and crack from alternate expansion
end contraction. The only strata which is expected to disintegrate markedly
upon exposure to air is key bed "A" (Exhibits 1 and 2). This thin - 0,5!
average thickness - horizon was the only one to show any signs of disinte-
gravion in the cores. The other cores recovered from the exploratory holes
have shown no tendency to break down after several weeks exposure to
alternate wetting and drying and, from this evidence, it does not appear
that cracking and slakirng will be a major problem in the lock area,

However, the early excavations should be watched closely to determine if

this problem will arise.



Grouting -- Very little grouoing should be required in the
foundaticn area for the lock. The expl_oratory drilling has shown the
rock to be tight and sound and no cavities were encountered. If the final
foundation grade is set above the thin shale horizon of key bed "A" this
undisturbed bed should serve as an adeguate cutoff with no grouting required
below it. The possibility is present that there may be a few vertical Jjoinis
which pinch out below the key ted “AM horizon. If, upon exposing the foundat-
ion, this oroves to be ths case, these special areas can be treated individ-
vally as required.

Tunneling == The major preblem envisioned in driving the provosed
discharge tunnel is the possikble occurience of a solution channel that would
permit a heavy flow of water ito enter +the excavation., This possibility can
not ba ruled but, but the soundness and tightness of the rock make it appear
to be a remote probability. It is believed that if proper drilling, loading,
and shocting procedwures are followed the tumnel can be safely driven. Loadw
ing should be light encugh so that any incipient vertical jeints will not be
acpreciably widened and a drilling pattern should be used that will place
the least strain on the roof, After a round is drilled and before it is
loaded observaticns should be made to detemine if excessive leakage is

indicated from any of the holes. If such leaka:e ahead of the face is

encountered grouting may be necessary before the tumnel heading is advanced.

Censtruction Materials

No specific investigations have been made to locate an adequaie
supply of suitable aggregate. The quarries furnishing aggregate to the

Wilson and Colbert zrojects would e capable of supplying sufficient mzserizl
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of suitable quality. If these sources are too distant from the project to
be economically feasible, it is probable that a suitable quarry could be
developed in the vicinity of Town Creek some 10 miles south of the river,

CONCLUSIONS

the

ci-

Exploratory drilling in the area proposed for the new lock a

6]

Wheeler project has shown that no sericus foundation problems should te
encountered in the construction of the lock. Cores showed the rock to be
sound and unweathered throughout. Inasmuch as the foundation rock is
gssentially flat-lying, thin~bedded, and relatively brittle proper cais
should be taken during excavation to prevent shif ting of sound rock elcng
bedding planes due to overloading of blast holes. In driving the discharge
tunnel observations should be made of all drill holes in a round pricr o
loadirg to make sure that excessive flows of water will not be encountered
wren the round is shot. If excessive flows are noted; the area ahead of

the face should te grouted before the tunnel heading is advanced.
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TVA 4215 (WCP-2-67)

PROJECT

GEOLOGIC RECORD OF DRILL HOLE

NEW WHEELER LOCK

Page 1 of 1

HOLE NUMBER
2"00 :) . S.

LOCATION

L6t left

GEOLOGIC FORMATION
Fort Payne

ELEVATION OF SURFACE
L5g,. 2

s ai

ELEVATION OF RIVER BED

ELEVATION OF WATER TABLE

ELEVATION TOP OF BEDROCK
!_L89 - 2

THICKNESS OF OVERBURDEN

ELEVATION OF WATER LOSS

ELEVATION BCTTOM OF HOLE

SIZE OF CORE

ELEVATION OF WATER GAINED

L7C.6 36" Calyx 486,5
BOTTOM OF SERIOUS WEATHERING BOTTOM OF ALL WEATHERING DATE STARTED DATE COMPLETED
L3g.2 483.8 April 1961 May 2, 1961
.ELEVAI'ION DEFTH THICKNESS LENGTH
MATERIAL OF FROM OF OF CORE DIk DESCRIPTION
STRATUM SURFACE STRATUM RECOVERED
ROCK DRIILING
. ' Medium=-gray, medium to
Limes%cne LB9.2 0.0 5.9 5.9 fing-craingd, crystaliine
to sii7htiy argillacecus,
Rock fractuwred to 188.0.
SIEEnTIly weatuered vertieal
Joint strikirg W-SE minch-
107 Oub au L.3.0. Waier
on shaly ocarting at L86,5.
Jark-gray, Line-grainea,
Linestone LB3.3 5.9 0.2 0.2 grades into shale.
VAT K~IraY g IR~ ARY
Shale L23.1 6.1 0.2 0.2 shale “AR,
rledium-gray, iine~grained
Lime:wone LB2.9 6.3 Ta7 TaT with quartz/caleite geodes,
Limestone L75,2 14,0 b6 L5 As above with shaly part-
ings. WQuartz/calclite
nodules L7.2 to L73.2
BOTTC.: OF HOLE b70.6 18.6
REMARKS: Surface rock fractured to al. L88.0, Narrow slightly weathered vertical Joint

pinches out at el, LB3.8.

Some water but no apparent weathering on slightly opcned
shaly parting at el. L86.6.

Al11 rock below el. 483.8 is very good,

Robert W, Allen, Geologist




TVA 4215 (WCI-2-5T)

PROJECT

GEOLOGIC RECORD OF DRILL HOLE

I'EN WHEELER LCCK

_lofl

Page

HOLE NUMDBER

7+02 L. S.

LOCATION

92,51 Light

GEOLOGIC FORMATION
Fort FPayne

ELEVATION OF SURFACE

ELEVATION OF RIVER BED

ELEVATION OF WATER TABLE

10,9 - -
ELEVATION TOP OF BEDROCK THICKNESS OF OVERBURDEN ELEVATION OF WATER LOSS
196,9 ) - -
ELEVATION BOTTOM GF HOLE SIZE OF CORE ELEVATION OF WATER GAINED
171.6 36" Calyx -
BOTTOM OF SERIOUS WEATHERING BOTTOM OF ALL WEATHERING DATE STARTED, DATE COMPLETED
L96.9 196.9 March 1951 april 1961
ELEYATION DEPTH THICKNESS LENGTH
MATERIAL OF FROM QF QF CORE oip DESCRIPTION
STRATUM SURFACE STRATUM RECOYERED
ROCK 72Tl yG
rediun-1ight gray, coarse
: o~ e .4 . < > 5
Linecton 496,9 Ce0 5,9 6.9 cristalline, fossiliferons
with shaly gertings,
Coarse crystallire with
. | ’ . .
Timsstone 90,0 0.9 1.3 1. chert, nodvlen
Coareze crysoalline with
Limesoone b&8.T d.2 7.0 7.0 shaly panhingg
Fine crystalline with
Iimerstone bE1.0 15,9 1.0 1.0 caleite ceades
Fine crystalline, medium
- 1} rd . - ~
Limesctone LED.LO 15.9 8.3 6.3 to thin bedded
Zark gray, fine graired
Limsstone L73,7 23.2 JaZ 0a2 grafes drdio shale helow
Larle gray-rreen. Key
Shale L73,5 23.L Q.2 0.2 Shale M4
-2dium gray, fine crystal-
Limecicne Li3.3 236 1.7 1.7 iine with caleite secles,
BOTTC . O EGL L71.6 25.3
REMARKS:. ©C wWeatnering. Rock excellent,

srom gravhic by J.u.K.

Robert W, Allen, Geologist



TVA 4215 (WCD.2.57) GEOLOGIC RECORD OF DRILL HOLE Pﬂg@£

" PROJECT _NER WHEFLER I0QCK

HOLE NUMBER LOCATION i GEQLOGIC FORMATION
7+36 . S, 85.5¢ Left Fort Fayne
ELEVATION OF SURFACE ELEVATION OF RIVER BED ELEVATION OF WATER TADBLE
191.6 - -
ELEVATION TOT OF BEDRGCK THICKNESS OF OVERBURDEN ELEVATION OF WATER LOSS
L91.E - -
ELEVATION BOTTOM OF HOLE EIZE OF CORE ELEYVATION OF WATER GAINFD
Lhb6.c 36" Calyx -
BOTTOM OF SERIOUS WEATHERING BOTTOM OF ALL WEATHERING DATE STARTED DATE COMPLETED
Lol.& L91.6 April 1961 April 1961
MATERIAL ELEVSLION I:F)Egllj THICOKI:JESS élE:NCGg:E DiP DESCRIPTION
STRATUM SURFACE STRATUM RECOYERED

ROCK LRILELING

liedium=1170%T Tray, crystal-
Limes tone : 4916 0.0 Teb Te6 line, fossililevous, shaly
Oz bITIES, Usl o Us Snaly
parting as 431.5 -

DIOCADLC ShHEas ZOlE.

Y
wid

TryEoaLline o

l
Limestone L8L.0 7.6 1.3 1.3 calcite geodes.
SEAIUN=L LGe Jralned,
Limestone L.52,7 8.9 5.7 5.7 nedium~thin badded,
ark gray, iiiae gralned,
Limestone L477.0 .6 0.2 Ot srades 1nte shale below,
PDark gray-grezn. krey
Shale 476.8 ih.6 0.2 0.2 shale AW,
bryscalline with calcile
Limer tone L76.5 15.0 1.6 1.6 reodes.
Limestone 475.0 16.6 8.5 8.5 Hedium=-fi ne grained,
BOTTCH OF HOLE L6645 25.1

REMARKS: Ko weathoring. Rock excellent. Thin shale zone at L4BL.5 will probably create
overtreak during blasting--could be source of slight amount of water.

Robert W, Allen, Geclogist
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APFENDIX E

RESULTS OF TESTS OF FOUNDATION CORE

AND CHEMICAL ANALYSIS OF SHALE

WHEELER LOCK

Knoxville, Tennessee

November 1961



SWDGL Seport No. T339 23 July 1S61

Sooiles of Tests of Foundation Core
Wheeler Lock end Danm
Termezasee Valley Autbority

1. Refercnces:
8. Telephone conversations between the Chief, Concrete Division,
Ue S. Arzy Englneer Weterways Experiment Station and the
Ennineer=ineCharge, U, 8. Army Enrineer Division laboratory,
Southwestern on 19 and 20 July 1961.
b. YLetter from the Director, U. 8. Army Engineer Waterwgys
Experiment Station, dated 24 July 1961.

2. The fellowing RX Cores from the vicinity of the foundaticn of
Wheeler Lock, TVA, were received 23. July 19613

EWD Sammle Foe Description
F=1817 ' ‘ 15 sections of WX core identifiecd ag “A"
F=-1318 9 sections of WX core identified as "B"
F~1819 . 3 sections of IX core identif'ied as
"compression”

Cne half of the specimens wera tested In the moisture condition
zeivad and oneehalf were tested nfter vacuum szturestion. It is noted
t‘._:t all but onez of the specimens failed helically end sliding resistonce
efvor zheor eculd not be obtalned. Sliding recistance was determined at
160, o0 o a‘,ﬂ 300 psi for the one specimen {A-7) that failed on a horizontal

L Jaits of' these tests are chown In Table 1 end on Plete l. Thrae
_ s mr‘ced mpression” were tosted for unconfined compression.
Roouiis of vhese tests are shown on Table 2.

3 Tuclve specimens of core marked "A"™ were tested for torsional

ta. A1l specimons were transportad to the lsboratory inundated in a
‘.;},,-:; 3z .w..cr. Results of molsture content determinations of the "as

vl croeimens end the "“vacuum saturated" specimens indicated that
,le;s vere saturated vhen received. This was also iIndicated by the
fC‘.Cu wont free water was extruded from the speclmens during testing in

oo assion.




Ke N

SWDGL BReport Ho. 7339

TABLE NO. 1 ' . Wheeler Lock and Dem

Results of Torsional Shear Tests

EX Core Identified as "A"

Niding

SvD Specimen HMolsture Unit Dry Normal Hodulus of Resistance
Sample Specimen  Length, Content, Weight, Load, Rupture in  after Shear, :
Roe Ho. Inches % ibs/eu.fb.  psi Torsion, psi psi Remarks
Moisture Condition: As Received '
F=1T18 A=l 2.0 - - 10 287 - Belical failure.
A-2 3.2 3.2 15%.2 100 345 - Helieal feilure.
' A=3 32l - - 10 162 - Helical failire.
A’h 3‘.8 3.0 l%-h‘ 100 m - Eelieal foilure,
A-5 2.6 2.1 160.0 10 hhl - © Helical failure.
A=6 4.2 - - 100 410 - Belical failure,
Moisture Condition: Vecum Saturated
A-T 1.7 - - 10 184 - Falled along a horizontal bedding plane; values for
100 = 59 sliding resistance with ncrmel loads of 100, 200
200 - o4 and 300 psi wezre all obtained from ths same fallwre
300 = 127 plane. ’
A-8 8.6 2.5 161.6 100 854 - Belical feilure.
A= Sed - - ic 375 - Beliecal failure.
. A=10 701 205 160.6 100 ‘k‘68 - Beliecal failure,.
A-11 6.7 - - 10 38 - HBelical failurs.
A=12 4.7 2.7 159.7 100 565 - Belical failure.
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\ .
BLAST HOLES 3'% on :£m7355 T Tt
FIRST ROW OF BLAST HOLES —
o B © TR RIE Y ¢ P— fomn - P o I
4: .
»
] o
—0 x__ ey o) o - -
¥ ! DEILED BUT NOT USED Y
Az FOR BLASTING ©
\\I‘I .
2 s
—_——0e- - e Q= - Q ——
: Ty
— ——eeoooooooo -G 0Q-— e — - i
7 1 OOOOOOO’) 000000 ——— £L $82.5 £ase |5
N Y e . . OFTAIL-A OETAIL -
¥ A : .
> o :
0| = e L ] [ o [ e e
‘,\'( S . -" B ) e e
. LOCK WALL— I I e
: 7 R - B
— = - B o
o
| | g 10 7y 37 13y ¢y yyvyy o
EL. 496.3 < 8 g ¥ § § g % 3 & 3 B N N ¥ N 8 ]
: : : ' ' ) PLAN
.. DETAIL A : - scafe /:40°
scale 2% 1to” ’
o & NEW Lock
80.0°
: . 495"
2563 1957y __r 1
» LOCK e T T e e e 4942
g o AT EOHEE T OENTERTY o waLL I FIEST SHOT .
Douvble Linedr}. 490.5%
4683 288 : BLASTING DATA
S- BTOL2 SINGLE LINE DENLING
bl .
fg ==l i 45250 . PERIOD | ROCK,yyp | DYNAMITE | PEIMACORY HOLE'S
. 6" : : - 8-6/ 7255 <+ t2/5 .
" FIRST £OW, OF 5LAST H0££S7 , o R oz ) 725 0| 369/ robB ot e
s R C Ry S © © © o . . ’ 3-23-6/ 79,175 86,500 7755
. ) ' : T)@E,ML Fé\;lg Dé-,ﬂ,_ A 42r-6170 | 7B | o597 2.692 o.241
¥ o O c 276 |, or0 325 65,300 | 6928
kS . e, s24-61 d 1029 s.294 0.629
: ' » ‘ : 37,755 200,300 75,698
o Ao o ) : A TOTAL 46837 e 4277 o3
T tZDE/uED BUT NOT USED I . ‘ ' '
4y “ FOR "BLASTING u
N Y \Y
S R “
b! N %
v ey e o © 80.0'
Wi b . . : . .
\;“L: > 000000 % wa” L
.__._.O S . * roxt .
‘:;;} - 00000EOB0000E0— L —— wace €3 *Y ¢{
- L / FIRST SHOT : ——
[Ny S LOCk WALL {Dovble _I 5caled ond Clesned by Hond Affer First Shot .
- Linedriflinge=" o s ST Paicidl
: +£683% or- < S‘Z"aA/D SHoOT .ﬂ
ese3t %, B _THIED SHOT . _ Scate as Noted
£L.#96.3 <~ ‘ e _J{:-—_JMMEB.: _ (46407 sag o _ :
_ r AUXILIARY LOCK
SECTION B-8
I TYPICAL FOR DETAIL B . .
Scofe: 1420 . : .
DETAIL 6 (77 00550) : S . : . BLASTING DETAILS
/ {22] N N N | : . .
ection B-8 Added, £ey. Sec. A-A Sco/e 220" .
o OATE |usoe] ¥|inse|susu{azcu .
[ SUPY.._. WHEELER PROJECT
. . TENNESSEE VALLEY AUTHORITY
. . . DIVISION OF CONSTRUCTION
TRCD. e cceecacacees . . ) SUBMITTED COMMENDED APPROVED
couP, z'/m,g,, LN T e KK A,.JUL?Z P22 23T I e
FIELD OFFICE | 6-13-61|3"[Pc|4 | 61K 11047 g

RLCORD DRAWING AS CONSTAUCTED
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Forp 37—10.u =781

REEEN REPORT
i\ \i o } FROM
"\QL va SOUTHERN TES T$«;_ADORAn3ﬂEstc

BIRMINGHAM, ALABAMA
Cont., 61Y58-56629 - DATE

SAMPLE oF 45 SHQOWN

November 3, 1961

LAB NOS. 164,322

MARKEZD

rzczivis FroM  Tennessee Valley Autrority, Knoxville, Tennessee
Tennessee Vallev Authori
kr, Berlen C

REPORTZD 7O ity, Knoxville, Tennessee
o honeywaker, Chief Geoclogist

-

DATE RECEZIVED AT LASORATORY 10/9/61

Merked: TLFE-1l WLE-2 | WLFE=3
Silica (810,) 58.08% 5k . 28% 55.16%
fluminum oxide (Alej) 15.47% 20,78% 15.32%
“won oxide (Fe203) hel75% L o 30% L o30%
valcium oxide (CaQ) L 10% 2.,18% 3.14%
larnesiunr oxide (¥g0) Lo38% Lo38% Lo48%
liznganese Cxide (MnO) oC1l2% .014% 0 024%
Titanium dioxide (¢102) o38% «8L% o 1Lb%
Sodium oxide (Na,0) 3.66% 2.72% 2.95%
Potassivs: oxide (KEO) 1.97% 1.88% 2.11%
Loss on ignition 70 78% 8.29% 7o 72%

Wie-_

' WLF-2

WLF-3

TH.Z RIPOGRT MUIZT NOT EE COPIED OR REFPRODUCED

Typical shale of "A seam", sbove mud seam, as recovered in cores.

Shale of "A seam" immediately above mud seam taken from wall of 36" hole.

¥

fud from mud seam near base of'A seam'.

SOUTHERN T:s‘rlNG LA..O‘?ATOEEI::;. INnc.
/ - .2

I8N WHOLZ Of PART WITHOUT PERMISBION BY. St Ny




TENNESSEE VALLEY AUTHORITY

Office of Chief Englneer

APPENDIX F

ROCK EXCAVATION

NEW WHEELER MAIN LOCK

Knoxvlille, Tennessee

November 1961




ROCK EXCAVATION

The general level of excavation for the new lock chamber was to elevation

L90.5. Excavation of trenches for the filling end emptying culverts followed

the chamber excavetion and extended & to 8 feet lower. The north line of the

south culvert cut was line-drilled to grade along its full length. From
station 3 + 54 to statlion 5 + 92 the south line of this same culvert was
drilled from approximately elevation 488.5 (bottqm of original trench) to
elevation 486.5 and éhallcw blast holes were used to create the first step

of the excavation. After removal of broken rock in the cut, line drilling
for the second steplwés done end the area blasted to grade at elevation 482.5.
Farther downstream {station 5 + 92 to station 7 + 35) close line drilling to
grade along the south line was done. In this area 6-foot-deep blast holes

were used to make the full cut. Blasting in this area was done in May.

Along the old lock wall {station O + 10U to station 3 + 54D) a trench of
approximately 2-foot depth remained after. the general area cut was made to
elevation 490.5. This trench was widened by using shallow blast to
facilitate double-line drilling (adapted as an alternate to a plan for
broaching decided upon earlier).r Following this and starting in early May,
double-line drilling was done between station 1 + 00D and station 3 + 54D.
This drilling was 2-1/2 feet from the north toe of the old lock wall, From
station 1 + 00D to station O + 10U, double-line drilllng to grade was spaced
8 inches off the wall. Blagt holes were not drilled to grade as was evident
from the amount of trim blasting which followed. Blast holes for this excava-

tion were usually spaced on 3-foot centers with holes as far from line drilling




as possible to prevent breakage across the line drilling. Each blast con-
sisted of a series of blasts separated with 17 milliseconds delay connectors.
Dynamite use rate for culvert excavation was slightly in excess of 0.8
pounds per cubic yard of rock. Blasting along the lock wall for the final
cut in the south culvert was done between May 12 and June 2. For drilling

and blasting details, see attached print of drawing 61K11047.




TENNESSEE VALLEY AUTHORITY

Office of Chief Engineer

APPENDIX G

SEISMOGRAFPH STATIONS REPORT -

- SAINT LOUIS UNIVERSITY

WHEELER LOCK FAILURE

Knoxville, Tennessee

November 1961




 TENNESSEE VALLEY AUTHORITY

Office of Chief Engineer

EXHIBITS

Datum: All elevations given in the consultants' report, appendix A,
on TVA drawings in the appendixes, and in the exhibits have
been adjusted to that of the U.5.C. & G.85. 1929 adjustment.
Elevations given on all Corps drawings, ete., in this report are
0.3 foot lower based on the x1912 datum, .

Knoxville, Tennessee

November 1961
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N 0 ) b N 9 § m S n S 0
2 ) & " al N v, N S T X N S by
y ¥ N R 2 5 5 8 3 b 38 8 8 8 8
:8 t; 22’ ™ 2.2' _alss , = , Y L0’ M, 13 __E 16 g 20 U\)‘ R
o A . o —23 .2z 45°0ffset in), , 24 R
Q . 3 N ) L o & R . . Cu/yerf . . :
J ) ) 0 o > o N Q N Y A S
S g ~| gl - > N -
9 » ! o 5 LY N 0 ~ o
N N o S
T _ g ‘ 3 A 1 ] S
\No/‘/‘ﬁ Jimit of the rsoulh colvert ] :g‘ :g . . | E
excavtiorn New Lock. F\, . N SN N ~ . o S :
' ” © ) o o N NEICR R ¥ . . ! . . .
’ N S| ol ™ nl @ @ ® Jos N@ 9 NEE S Y
oY 9 0 IR » = O I S ™ o ® N Qg g @ Y
9] N
- ° L] J :
S R e e DN r__ ¥ v . Y .ty Y 4 ¢« __ v 4 __x o h T
3 8 7 | B I | 1 ¥ T N | 1 |
o o | bVt tight ! |[ ' ll | . N : { T A
q I ! I ‘ |
T R Yoo e | , : | A | | |
Wy H | s | Il | | Y | | o
o T : lag* i1 | S |
< & // ~. - . | 36° Top 3797',0 | ' 760{9 483, , . | 7 2 | |
8l | 6/61/067 Ve 6/K 11066 G/K/ffgffj_ "?,/'Bot@; 132'e Bot () _”_%ie;ox 25 %}’;Z‘jﬁ :ﬁg;gﬁ 5 :J‘_z4 o 2 || 8 : :
___________________ e M o U UR U} Mhe o R ——— . < " | . . -
S H 6/K11064 4@@5@6/#//053 — T\ eik1062| | 6iKII06! .  erkioco 11 elK1059 ! . | ekios7 | ekioss | erkioss \CIKIOSE
RPN 0. pu B A [ R 7
! l i 6.0% Bof @ o P N i MR NG o 04 A L 2de ‘ l | orx1058 | | Ztemp @ |
- +1825 | | 2Z2eB07 () ] T ! _]__24 eBot@® | H ! |
3"—’7bp l 453:5» | T ~a [ b -7 {— M____'_ __________________ ] _—__—,-———_ I __________ TI— _________ : __________ | T/ +
1% Bot (P& L _Z>s 3 “483.6 4638 | I ’ ' | l
_____ l__,______:____j__lr_fig_'i_ G N S ——— e /
Elevations shown 1hus, +, /s the elevotion o ' See companiwon dwgs for detor! :Lead Plug shifted
of the existing rock yhich is the Key Bed A’ Shale of esch Block. Dwg numbers shown " North
’ : on flen above. .
\LEAF OF
LOWER GATE
~ _ B _ _ . ~ B ~ B _ B _ /Q Aux Lock_ _ _
V o — - - - PLAN -NORTH WAL L
T < —~— ORIGINAL POSITION : " Notes:
\\ ~—— EXISTING POSITION . ) Blocks 3;5,and 6, rell st fime of movement,
I L 6-2-6/, and Block 4 frell 6:00pmn, 6-4-6/
| zower GuioE warL - o
/J N ) |AS CONSTRUCTED ELEVATIONS AS CONSTRUCTED ELEVATIONS . The vertical joints, i detsil on comp. dwgs.,
1 b Guide Wellin Place SOUTH KEY NORTH KEY are not scarifred for bond. ‘
gl o Q ‘ -~ N - | L oES/oN EL 4843 DESIGN - EL. 4843 S 1 Blocks S ant 10 5re mo?
i ) ifs. 17 d e h
S N 3 23 BLOCK |ENDOF BLOGN ELEVATION | | BLOCK |END OF BOCK| ELEVAT 10N, L e e e v e o
® 9 © N ] yoX3 454.2 z 75 4842 partally expased.
5 2 INSET ' A & Jlo IE US. 784.2 4 5. 484.0
9 SEE MATCH LINE g R 8 DS, 4827 : 6 as. - 483.9 See Dwg 6/KI/1054 For typics! Dimensions
' , “ 10 us, 4837 7 us 484.0 and Design Elevstions of Blocks. .
/0 0s. 4834 /" os, 4839
77 Us. 4834 2 Us 453.6 Blocks 13, 14, and 15, b
77 o 14837 /2 D5 | 4635 Dwgs, » broken vp. See Block
72 Us 483.0 /3 05 483.0 '
/e b5 963.5 i . The elevation of fhe boltom of the old excov:
‘ trench, sdjscent fo 1he toe of the North
: . : ELEVATION OF THE 496.3 Wsl/ and as shown on the comparnion Dwgs,
£1 5603y - ' Ll 56035 . ' : STER AFTER MOVEMENT | were obtained From 'Or/%e Rock C’;oss
. : : . : Sections.” At the time these sectlions
COMPANION DRA W/NGS‘ . BI‘ZOCK L;ng/ND. 0'45.'95./1’50 were foken the rrench wos rill of muck,
. 6/K 11054 THRU 6/K11068 INCL. 3 7960 2963 therefore these . elevetions are spproX, but
Block Dwgs. 7 4972 406.9 i suitable for the original purpase for which
. ' : ’ . = 2569 > 5 = they were /n/eﬂde?(’,f /;v/”c/l wes ;op/;pufmg
: - - volumns. Removo/ of 1/he muck and /loase
SOUTH LEAF OF g//( 9/7053, Scour Mesrks, Blocks 5 496.0 4957 rock priorfo blasting and ofter thé
LOWER GATE an 7 495.5 9954 Cross Sections were token, redvced the
Cunder wofer) | A fc ; L8 495.6 4955 elevation of the ditch fo 488 or lower
v 6/K//068, Frofile o U/Ver 9 4959 495.6 . in & msjor portiorn of its entirety.
\ Excovation. /0 4959 495.6
: . . 77 4956 4955 Scale: = 1-0”
— Constr JIs ) o oed s cale: "= 10
v . ) - »Consfr J;L| : . ) :
- E5u3~_ | o EL513 : AUXILIARY LOCK
ZAEEER Y4 - A :
it —— e | N Sl =k ch, £ EXISTING CONDITION
| wa;n; Noles, tew Excd R Aeldils . ‘ \ . Or/_'q Rock, £l vorses . . // 0’_/.9. ROCK, El varies X . . . .
B 76N - . P el . s - . .
I/"]aé:/, a:ﬁ'l'lm;’ T © 149933 >\ : t:/'j,;/eshs;e na reé;l 4933 5 A £/ varies, see. noies : . NO R TH WA LL
ol Black M /g*c‘nr‘ Py g 1 [ ; biiae - X
mo 2 . - Toecu AR /T H £/ vories I‘—Nf.’w Erxcorv '
P_ul OATE JUADE| M il i wal Lzm __x—El varses i o | RO WHEELER PROJECT
DSGN. SUPV....... ' TVYPICAL JOINT LOCATION FOR - "\New excav TYPICAL JOINT LOCATION FOR TENNESSEE VALLEY AUTHORITY
DRWN.GKM....... (L] T ' . BLOCKS | THRU & JBLOCKST_S/;;//Z'ISD,:EOVE 513 DIVISION OF CONSTRUCTION
ST i . FLEVATION OF JOINTS VARIES ABOVE 5113 : ELEVATIONS OF JOIN : ‘ BNTED /e:{ ::7 APPROVED
COMP..ooomemceaee Ut . - SEE NOTES FOR BLOCKS 9 AND 10 AT AR _____ __ ;f P I IIIPV IV,
FiELD OFFiCE | 6-8-61 | 3 |pc| 4 [61K110444,
RICORD DRAWING A3 CONSTRUCTED
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LATHDE]

EXHIBIT 2 .}

Ste 50585

1 . (@@@@[@/@(@@@@@@@@@@ : | T T
e e e e e e e e = Y O — " L L [ [
: _ A_ R B L€ Aux_Lock ’
ML ‘ KEY PLAN-NORTH WALL
Sts 80587 | * ., Al . Scale: 12100
' VIEW A-A
SHOWING BREAK IN STEPS
Q
9
530" ' o 53'-0" 3
6 @390 2267 10167, 8-0* 236" 2036 6 @ 3-9"= 226" B e of dom
K [Z¢ Aux Lock . =7'-0" Y
. £1 56039 £1560.37
g - —
A UP £ 55535 - : UP £ 556537 - 'ga.w.c';v
. I
) A T f) 1493 [~ Approx 3 grock at fop
- Block & is partially supporited by |- s : VIEW 8-8
Block /in this area i 6% : : . . . : FOR LOCATION OF PIECE SEE
. \ " ' UPSTREAM END-BLOCK |
. \ . ) | . . Notes:
' . . ' . i : . Hafched areas show location of concrefe
. [ —a
S rE1 5313 £/ 53137 : broken rrom the block.
. S \ ' A control point on block | moved ;3" North.
: Y a 1,4 : ' . No movement occured in block O
A r 3 6 @ 3-6%<2"-0" . . NE Dimensions and Design ElL shown sre
N ' : o 5 " rypical for blocks Othru /2.
o ! . ) ‘g All elevations showr are Design elevations
= constr_jits | constr it " except rhose pertaining to "New Excax”or
f - onsir/ 5\ 3 indicoted a5 "Orig?*
& 5.3 - . £ 51137 2
LR £ 50533 . LR EI50537
£1502.3~ — ' j £1.502.32 :
80 | 8-6 i . I 8-6% | &-0° j :
8 8 ./H(?r/a rock £ 495/¢
vl e dm| £/ 493.3 v !
£l 4905z (8 £7492.37 Lock Floor £/490.3 : * Lock Floor EI4%0.33 : 5?2?\5! :
. : . £l 488.3
, < 4 ! 5,”13,]‘—_‘!@;:”*‘_[/ 9883 max. 4 o' i - N i 5,”)”? =T - New Excav.
/"i‘"HT/wIH ———prtaes =T | -Projected Key Bed Projected Key Bed AL t— | Orig El 486¢ Ref Dwag. 61K1/044
New Excav oriq £1 489+ s ~ &l 484.3 max £1, 4843 max? . (Shale /ayer) (shale layer) £l 4843 mar £l 4843 max” . g
. See notes divg 6/K1/1044 . o . :
DOWNSTREAM END-BLOCK / : UPSTREAM £ND - BLOCK /

DOWNSTREAM END BLOCK O-0PP HAND
NOTE 1: :
Piece Q) shattered. Sesle: :é"-/’-ﬂ'
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SOUTH WALL OF CULVERT
/-E,r/:s-l: pasition of block
e . = e O )\ N\
—=7 © Orig. Rock
. N £l 9956+ i \Mr/‘g pasiton
. i h of block
C et q905: ~, | / N<
T : e
After movement rock hod bucked up P —] 1
and moyed North. See 6/K1/046— "] JF £ sozsr~ |
| g ———————— C——d k- :
N vew excak’ \-Pra jectead Key Bed R* (shale Jayer) /
DOWNSTREAM ELEVATION- EXISTING AND ORIGINAL POSITION
. m FOR DIMENSIONS SEE PLAN
L L . .
b
[ +—t
I
[
| | |
| o NOTES : :
! d The plsn view shows the locotion of the block affer
| | movement. i
| Hatched aress show position of pieces, relative
: | o the main body of the block,sfter movement.
d! The rock shown In the upstresm snd downsiresm
i i . elevalions moved wrth the Bloc k.
At Cracks in the culvert floor, roof ond south wa//
I ond shown in Sects A-A, B-B ond C-C, very in,
”/ || size from 6" to /2*
4 Breaks shown tHus, ~——2, cou/d not be seen
1 rurther lo determine their course.
1 All elevations shown ore, Deslgn elevations exrcept
I those indicated as "Orig."or pertaining fo new
I . ercay.
|
T Seole: " =10
| except gs nofed
. e e ——— L+
e i¥
|
Orig £l 488+ " AUXILIARY LOCK
See notes Dwg e __ 4
IR 11044 EXISTING CONDITIONS
. i NORTH WALL
—=E T E\s|r
~ Frojected Key Bed A* BLOCK 8

WHEELER PROJECT

DWE. €K 11044 TENNESSEE VALLEY AUTHORITY

DIVISION OF CONSTRUCTION
APPROVED

SUBMITTED MMENQED L
et D Do
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AT

1L

le——d5’ fo £ A8/ Lock

g

2.2

Ste 32458

‘ : 4 . a
N i - uil J AT cNorth limit of South Culvert Evcar o
5 < o 8
N R
(/)
N )
g .
y . Q
‘
o ) L}
6 £- < 4
r=__ - T ™
X | -~ = — __T|___ N
L =T K
8 T~ R
e —1|L— ——e=l] 5}
\\\ - B Q
o
# j IF 7 8 i t\: :
- - ] ¥
top_|3.6' 27% 1o ow o
bottom | 3.1 ) 5.2, bottom . ‘7’; fop % g
"KI‘;- . . bottom o . ".\ N D N T RS
l j Origina/ position —————"" SR e T A st bt L et S
IR e ® Ty \
3 T ;I— r[ | T__“ - & crack- @
“'*|L\ R | i e, : /
D \\\ 8- | 1 -— R A e O RN
5 ~+gm 1 e Sl e Ya v LT, e e e e g
k,‘l"-- .\.‘\‘\ _Ll%“ , T_‘:___‘___T A A3
t—&aa?/—;l:/'ﬁ'—'.,\mock /o————-"j 8-8 :
L= . = . FRONT FACE OF CULVERT
. . CRACKS I|N CULVERT INCOMPLETE-AREA
' PARTIALLY INACCESSIBLE
PLAN
ELEV AFTER -MOVEMENT
Point £levetion
A 559.8
8 5539.8
(A 559.5
o 459.5
£ 1405 q £/ 560.3
F 559.5
6 559.4
. H 559.3 , .
J 495.9 £ 550.39
K 4956
L 4956 -
M 495.5
. £ 54132
: £/ 53/3
£ St 362.08 Constr jf.f) :
£/ 52132
_ § | . £/ 51632
) r : j £ 51,3
A A
e £/ 502,33
Sts 362.587 i
SECTION A-A £/ 496.33 I
ING BLOCH -
SHOWING BLOCK 1] ONLY This piece common fo blocks ’ £/ 493.33
/1 & 12 and from Sle 362.08
fo Sto 4/17.48, original

r"“l DATE |mslmm supvlmsplsuaulnzcu
DSGN. SUPY.
DRWN.OA%......... LT S,
CHKD.

b 1 S ENGINEER
COMP.........-... DAL e,

g

position. 7yp/:a/ for block =
P but not common 1o 1041 ]

4 Moved with b/ac/(s ?

o

Original position

Back key E/ 4&?.5-/

" Projected Key Bed 4/
(shale layer)
DOWNSTREAM ELEVATION
BLOCcK I
SHOWN IN ORIGINAL POSITION

k-—0/‘/gm<y/ position
Front key £/ 483. 7

o

A-A°
FLOOR OF CULVERT

CRACKS IN CULVERT INCOMPLETE
AREA PARTIALLY INACCESSIBLE

After movement, rock in this ares
had bucked up and -moved North

£l 9490.5 \LJ

New excav

Orlg. Rock £1 4957¢

Exist position

of block \

J | Bl 482.5! N

®

@|0

£ ¢ Aux Lock

KEY PLAN-NORTH WALL
.S'cé/e 1*=100".

Orig £V, 48.9 sSee rores
dwg 6/K 11042

]
i
]

" Orig position

‘of Block

[/

e Rock moved with block e

— g

- N—Projected Key Bed * /7'_/‘

7AEETR

(shale layer)
DOWNSTREAM ELEYVATION - EXISTING AND ORIGINAL POSITIONS

SEE PLAN FOR DIMENSIONS

£/ 560.37

£l 5538

£l $45.32

£/ 540.59

£l 5335

J

) /Cbnsfr s

£l 52,37

£ 5133

£1502.3 °

——a8Lock //——-¥\——awc,« 16—

jA

£/ 493.33

£ 489397 |

\—Original position
Front key El 483.4

FRONT ELEVATION
BLOCKS 10 & I/

~—O0riginal position
Front key £/ 483.7

REF. DWE6. 6/1K/1044

NOTES:

All elevations shown are Design elevalions ercept
these indjcated as "Orig.” or pertaining to new
exrcav.

.7The location of the blocks af;‘a"movemtnf is shown
in the plan view. The joint between the blocks
remained 1ight

Hotched orea shows the location of piece ©),block /1,

affer movement. Piece @) could not be located.

The rock shown in the downstream elevetion

of black [l rmoved with the block.

and is typical for blocks 10 & I/

On the back roce of block 10 there is evidence of &

slight movement af constr jt £/ 511.3. The part of
. the block above £/ 5//.3 moved dowrstresrn

relative fo the part below £/ 5/.3.

Scale: 33" 1"-0"
except &s noted

AUXILIARY LOCK

EXISTING CONDITIONS
NORTH WALL
BLOCKS 10 & I

WHEELER PROJECT
TENNESSEE VALLEY AUTHORITY

SION OF CONSTRUCTION

SUBMITTED

RECOMMENDED
(TN 86 p 74

>V

APPROVED

L PR
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T EXHIBIT 02

£4.9°

*435’ Jo £ Msin

bottom

33

9/8

Ste 42/,

/| .

}'ﬁdr{m’n&/ position

fop 4;2.8’ \-l
s

./

Scale : =10

Lock . .
= = o North Limitof South Culver? excev.
X .
oy
N
Q
)
_3__
S
2
LR
Ap
58] 1o,
9 bottom

r—
| [
| e

}//.’ ‘I

L__J___fJ

PLAN

ELEV AFTER MOVEMENT
Point . Elevetions
559.5

559.4

A 569.3
0 559.3
£. 558.6
F 525.5
6 5203
H

v

K

L

[V N

525.6
5206
4954
495.5
Note: For location of poinfs,

£/ 560.32 see PLAN, UPSTREAM £ .

32

. L&/ S56.

DOWNSTREAM ELEVS.

T Ver? Constr 7t

rlonstr jt £] 550.3

Constr 4t £/ 548.3

(Constr Jt £/ 5413

£ Constr 4t £E] 53/.3

(Bneak open 221

£

ﬂ"

6 £ Consir jt £/ 5213

NS

4

£Constr jt £1 5I1.3

£ Constr jf £1 302.3

/|

I~ Breok cpen 14°

onstr jt £1'496.3

Constr jt £1 495,31 v .

'XAN

'/Maved with block

k/’rajec fed Key Bed A*Ghale Iayer)? —0riginal position,
UPSTREAM ELEVATION ’

Key EI 483.8¢

SHOWN IN ORIGINAL POSITION

g al
)
Origins/ position,
Key E] 483.0
236/
| 222
7 Faransd | [ 1
Add Dy Cenrir J15, and Reek info
REV] Tl A o —
ml DATE |MADE| V|INSP| |
DSGN, SUPY.
DAWN.PPE. INSP.
CHKD.
L (o S, ENGINEER
COMP. ... 9.2 Lbee

Vert Constr Jr-

it 4

Jr apen—<

3o 4

®0|0|6/6 900

e e e e e

T T T

£¢ Aux Lock

This area offset "
back of other

KEY PLAN -NORTH WALL
Seale: /7= 100" ’

0/d crack now open 1"

B lsocar Do, 4t

S
r_> Sty 382.587

b

St3 382.587

/Wd crack now open "

4

SECTION A-A

SOUTH FACE OF CULVERT — bock of other

This ares offset 2"

-0

St 421.9/85

Flow

Crdck open°

_ \J'/a J82.587 _

At

8-8
FLOOR OF CULVERT

c-c
NORTH FACE OF CULVERT

REAR ELEVAT/ION.

/'——-~0r/b. position
of block

\——0/d crack now open %"

FRONT ELEVATION :
(2~ Contr j# St 421918 T {0 sock
/.97 £l 994.9¢
46| 7'-3" 9.8 ._I
N k » T
£/ 496.3 o Exist pasifion
© £l 49002
4.4 £/ 493.3 ____}’ | of block j
M=, ~<""" - | [
@ ) .
I Mewercaks ' ___J &L 45252
. St
LE1 484.3] .
£-£
NOTE: .
: 7his prece common to Blocks 124 /3.
. B . For location offer movement see dwg
- . . of Block /3. .
. Old Crock, £1.533% Elevations refer fo original position.

£ 521 3N

Brea k open 3%

”

T
1
i
> |
Orig £1 468+ {_

See nofes dwg

C6/K11044 Crack gpen 2"

Y J ¥

. /m./;,a with block

L2

Original pasiﬁ'oy
Key £I 483.3%

(Shale layer)

— Projected ;/(:y Bed :4’_/1
DOWNSTREAM ELEVATION

Origingl position,
key El 483.52

SHOWN IN ORIGINAL POSITION EXCEPT PIECE |
The location of piece [ i1s shown relstive fo the

Block ofter movesmern?

REE DWG. 61K (1044

k/’rajecfEd “Key Bed "A".
’ (shale /:;_yer) .
DOWNSTREAM ELEVATION -EXISTING AND ORIGINAL POSIT/ONS
SEE PLAN FOR DIMENSIONS R

- various pieces are shown in the elevaltions except

. 35 "Orig." or pertsining fo new excsy.

NOTES <
This block /s shown in ifs present position in the
plan view. The brecks in the block and.the position of Il

Piece @. .
Halched orea shows the location of Piece Q) affer movement
Piece @, common to Blocks 12 & 43,75 so numbered fo
coincide with the piece number in Block 13 and may be
located jn ifs present position on the dwg for Block /3. See
£-£ a/so. .

All other concrete shown spselled from rthe blbck was
shatlered in smoll pieces. R

All elevations are Design elevations excepl fhose indicated

Scale: g* = /-0%
except as noled

AUXILIARY LOCK

EXISTING CONDITIONS
NORTH WALL
BLOCK 12 -
WHEELER PROJECT.
TENNESSEE VALLEY AUTHORITY

DIVISION OF CONSTRUCTION

SUBMITTED . jszMEND (] APPROVED
_mx&m%LwﬂL4Z%wmmm&m
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CARIDI 1D

El 496.3

" (EL506.3Srep
\ - Reor Face

—Jr - 42/9/8

(Block 12-13)

Formed rece

1] .
1
vert Constr Jt7 ! . O
. . . \'I\Jf foce,

! Block 1342,
! S

£l 5163 —

Formed foce
Gee AA)

©-Morth Well Culvert
on bottom, ond a/most
horizonts/

Cerling of Culvert -

£l 516.3

£ 5365~ [-Srs 4535

PLAN OF EXISTING LOCAT/ION

SEE NOTES

Verr Constr J# below £l 493.3 only. .
Vert Constr Jt R T
£l 5063 fo 4882 @<

SECT/ION A-A .

495" 1o £ Msin lock 290’

//n upright position ond horizonta!

Limits of South
. Culvert excavation for
Main Lock

A N 1

Goneﬁy_“..
m—"
— 0
L P
L e

. =]
Projected Hey Bed A~
(shale layer) -

S

| ©008

———A/most complerely
L] conditton of Prece unkhown

Vert Constr Ji, partislly formed

RECONSTRUCTED UPSTREAM
ELEVATION :

— |

P =

'kae 421918

TRCD. e cceeeencaee ENGINEER

' £l 48252 o
A S

I ¥ ’
| Newex % Projected ey Bed A'Ghale layer) N -

WX A S

RECONSTRUCTER DOWNSTREAM ELEVATION

Ste 421918
0]
Gone—_ / ' s
315 ~ | >~ Gone B
Vert ConstrJr —_ TN % 1 #EL 5023 Constr JF— \.
Orig Rock £l 49512~ 4 \ ® A
. g T i _}E/ 493.3 Constr Jt el
Orig £l 468+ T : R | | >
See notes 61K11044 | @ = -
r- ——————————————— o .
K TAEATAY T

RECONSTRUCTED FRONT
ELEVATION

\E/. 5603 3

)

%

LOCATION PLAN PIECE

\e—— T his edge ol Ste. 665* 8

¢ Aux Lock

KEY PLAN-NORTH WALL
Scole: /*=/00° ’

under Water,

S, South Guard Wall

1

REF DWG: 6/K11044

_[El 5603

Notes:
E/evations shown on Plan views refer fo
the origins/ elevation position, snd they
oo not indicate rthe actus! elevetion
of the piece in its present condition.

@ In common with piece 4, Block 2
@ Under piece / in up}ig/)f position

£ 5363 Constr Jt © 1n original position

) Shattered and gone

@D Downstresm in channel, see’ Plen for
piece I/ .

All elevations are Design elevotrons

ercept those indicated or'Orig. or

pertseining fo mew excsv

|\ £l 5163 Constr Jt

Piece @)
Block 12

Scole: % 10"
except as noted

E1506.3 C 1rJr
= o AUXILIARY LOCK

EXISTING CONDITION
BLOCK .13
NORTH WALL -

SE1 4683

CUES

RECONSTRUCTED REAR
ELEVATION

i AR
|, Orig E1 4830¢

WHEELER PROJECT
TENNESSEE VALLEY AUTHORITY

DIVISION OF CONSTRUCTION

SUBMITTED ES ENDED APPROVED

3] pc | 4 |6IK|1065 Re
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) - - - - TN T R R A LAttt d STt T e R oo T e e T I TR AN e ¥ i ) By | | B o

' : . 5 ®» ® @ o[@ e |oeoeeeeeo r—‘—ﬁ
® 1= L bRy -

— Sreps . ¢ %
KEY PLAN-NORTH WALL Aux Loc

Scale: /=100’ :

il

Limi?s of Sovth Colver?
excaverion

. " c-c
\ . - . ROOF OF CULVERT
@ Vert Constr Jrs. o This portion ofpiece 3
has seperoted, bur still
= . rolk ® C 1n position relotive fo
® !_> . _| } e remsining portion
’ ' ' @ '....':4"4-’:-.
—— : @ ?l 7 D
0 . = —£14903 : e
—— ] . £l 4883 fir '
—— ——t—s1 15358 ©8 e
' . . - 3 ‘ . v e <
1= RECONSTRUCTED UPSTREAM . RECONSTRUCTED DOWNSTREAM ' s 8

—l"‘\Orig/na'/ position

ELEVATION : ELEVATION . NORTH WALL OF CULVERT
— | of Block /4 : '

| eyt ——

REF DW6 61K11044

Under the North leaf
of the lowepr gate

Norie: Allelevations sre Desrgn elevaltions

PLAN OF EXISTING LOCATION v : Cvart these trroated by "Orig.* or
' : ’ pertaining 1o pew excov.

£l 546.3 Constr Jt——=_:

Culvert faces

£l 536.3 Constr Ji: — ~E1 536.3 Constr Ji - SECTION A-A
. Motes: )
. ’ . . : . . @ Hes multitude of crocks, and
£1 526.3 Constr Jt. ™~ | - - ’ |~ £1 526.3 Copstr-Jt ' . completely separcted into St least
: : o —L— = 8 6 pleces, but pieces ore still In
—— T i r; : 7'/7ese. pieces ;gparer e ' : ,oo_f//,bn relstive /o one snother.

£/ 5203 Constr J1 = but still in position relstive ,

' ; T . Yo piece 2 - . @ o

£l 516.3 Constr Jr , ’ ' - 7 origins/ position.

© Srattered into smoll pieces which
are loying under /.

15063 Constr . _ I > ' Scole: &'= 10"
’ ’ except &s noted *

£1.5/L.3 Constr Jt —

£/ 506.3 Constr Jr —x_ .

£/.502.3 Constr Jt — _A95f9EMoin Logk 290’ [ 3.5

Orig. Rock £l 4954

AUXILIARY LOCK

. &l 493.3 Constr Jr—

Orig £ 489t
See riotes Dwg. 61111044

—~—~— | EXISTING CONDITION

————— . &L 49001y

[z T T 1T 11 - . L . S AT A - BLOCK 14

Add [0S0 . . . | . . ——————— e ]

WA 7 777 N N . - . . . Newercav — £l 482.57 1 ) . z .

i — e = Saal JECONSTRUCTED R Y [ Projected ey Bed WiGhale layer) NORTH WALL

|

I‘»‘«‘&'I o Jwoclamolsorwse sumucy » RECONSTRUCTED FRONT ' : , - : WHEELER PROJECT

o e . ELEVATION ' ' ©° DOWNSTREAM ELEVATION ‘ TENNESSEE VALLEY AUTHORITY

CHED. . SHOWING ROCK EXCAVATION . : SUBMITTED COMMENDED APPROVED

; LA re ' ' SHOWN 1N ORISINAL POSITION .
a—1 2 o - L ‘ - s sen R e i rcncl ) s
FIELD OFFICE 7-12-61 | £ {pc |4 6(K11066 22 .

RLCOAD DRAWING AS CONSTRUCTED




LA L AR g A ] -

£l 516.3 Constr Jt foce~

Front.fece

£/ 506.3 Constr
JI foce '

El 536.3 Constrt ~

£l 526.3 Consir Jt\.

£l 5/6.3 Constr Jr —__

Probable Constr JI @.
£/ 506.3 Consir Jt \_\

£/.502.3 Constr Jr ~

E7 4933 Constr VAN

2 Pl |

Add /nfo
7

a1, Rock (110

e

Tuanel
N0.| DATE |UADE|C

El 5263 Constr Jt rece

YS face

Vert Constr Jt. face

‘W—E[ 5063 Step face

Rock- Concrete
Contacl Svrfoce

Vert Constr Jt foce

Front face

£l 5163 Constr Jt fece’

Limtkts

~-

o == an U

;\;/—;E/ 53683 -

@K ”‘

a\
¢ 2

Ver}f Constr Jts

s

RECONSTRUCTED UPSTREAM
ELEVATION

PLAN-EXISTING
POSITION
See notes énd Detarl A

* 05 -face

Sts 5/6.58
I'___]'

E1 5063 Constr Jt foce

- St 489.58

.
Original position {;;:_‘;?_{}— .—r:{__ —_:
' b1 l
L —
T
l“—“—‘—"— e

of South

Culvert Excovotion

EXHIBIT 15

N

o & Aux Lock

KEY PLAN-NORTH WALL
Scale: /%100

DETAIL. A

Piece /- In original posittron

—Sre 489.58

495 fo .étt{/a//;za‘ck |

+—Srs0s

£/ 5113 Constr Jt~

—=—Froboble

Constr Jfs ——

RECONSTRUCTED DOWNSTREAM
ELEVATION

,-//- See Dsfa:/'/ A ~\) T '

e
Ny oy
-Conflicting infor
malion regarding

existence of Key o oNSTRUCTED FRONT
ELEVATION

=

| RECONSTRUCTED REAR

ELEVATION

29.0'

——-—Vﬂew excar

. Orig. EI. 4902 vy Tl .
- See notes Dwg 6/ )
1 P [
! El 482.5¢ N i Orig £l 43757_ |-
o .

Projected Hey Bed A*
Csh.;/e layer) \.

PARTIAL REAR ELEVATION
“With Prece & removed

DOWNST.REAM ELEVATION

SHOWING ROCK EXCAY.

Mofes: . '
A large majority of the missing portions
of this block are found in the same
general areo as preces shown, and are
in relstively small pieces which were

_ not identified.

@ Missing

Missing

@ In original pasition
All-eleystions are Design elevetions

ercept those indreated "Orig” or
- periaining 1o new excav.

REF DWG. 6/K11044

Scale: gL’ 10"
except &s noted

AUXILIARY LOCK

"EXISTING CONDITION
BLOCK 15
NORTH WALL

WHEELER PROJECT
TENNESSEE VALLEY AUTHORITY

DIVISION OF CONSTRUCTION

. RECORD DRAWING AS CONSTRUCTED

SUBMITTED 'COMMENDED APPROVED
o T B L R L st retieialandy
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T T AR . EXHIBIT 16

©9p 0l0|o|e|o|n T 13

L Aux Lock

KEY PLAN- NORTH WALL
Sca/e: /%/00°

e | . - : L—Sre 546.258

[S) 515123 Constr

el , ' . SECTION A-A

: : —Sta 51658
St 576.258 l—51s 546,258 o

AT A

o ' L Block 17 Block 78

L1

Outline existing position piece 3

- _355/,490‘3:} |

UPSTREAM ELEVATION ‘ . A : . PLAN

DOWNSTREAM ELEVAT/ION,

l—Ste 516.58

Reinforcing of Lower Guide Wall C
1A-400%, Sto 548.768 DS. Notes:

le—Sts. ' 576.25 8

*——Ste 546,258

See 502/\/24/:”

The North leaf of rhe lower gate is
presently laying upon Blocks /6and 17, and
it s probable that 1he demage lo these

Constr Jrs

Constr Jts | Added in /g55
' - Blocks is & result of the gate hitting them

£l ~5/83:

/:‘/...5/2.3\4' / \f N©) _.@' ..’

BLOCK 17 " BLOCK 16

Block /7 1sin ifs original condition with
the exception of the cracks as shown.

Block 16 is in its original condition with
toe exception of the crocks &s shown and
as Sollows.: :

@Ew’denf/y broken inlo small pieces, 35
@ rew sma/l . fragments were found,
(@ Existing location spprox Sts.6928

£l 4943 ~,

@‘ Existing location as shown in
Plon view ond Section AA

FRONT ELEVATION

Scale: &' 140"
except as noted

AUXILIARY LOCK

EXISTING CONDITION
BLOCKS 16 ¢ 17

7T BI073] T 1 ' Sy
Wit I AT NORTH WALL

ﬁi OATE ..: .:msp suBu(RECU

0SGN WPV : ) - : o A ' . . : WHEELER PROJECT
""""""""" S - . TENNESSEE VALLEY AUTHORITY

[ 11 . - .
. N DIVISION OF CONSTRUCTION
e . L : . : . ’ SUBMITTED MMENDED [ APPROVED
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e M) 1780 0 AR

EXHIBIT 7
. . !
—— - -- - - . e !
- !
( {-/0 L-9 -8 47 -6 —
= L -3 L-2 Cges i
|
,
Tttt !
L ewvp
: (?)
ceack :
.-)
cd -
!
LB MOVED N .
¢.2 |wo L2 MOVED NORTH 044’ . LAMOVED , 9g’ ! ;
LS |movement | wermars | g/ffﬁw Y i | rezr# a.20 S oveo et ©.5¢ .l/{A o PG . . — T
. 2 - el . ‘ . — Ve b OYeTE " :
0 movemEy ! l | Lo movep 0.2" tpsrream PRT R IL | ' ||
n Y N % NO MOVEMENT Y
- 2 N 2 3 : Q P OR DOWNSTREA b : Q
N Q > Ay N Q",/-_— —— T \ Q\
. /
— . — _ . L. L SOUTH CeANE L4/L ,: . .
' ' : CEACKED AND SHATIELED i
-~ . . .
B — / I CEACKED ANO  SHATTELED FLOM SOUTH CULVEET 70 CRANE £asc = _
-~ s ’ . I
( ? . I
) oo — —— - - _ . _— e - i :,
1) |
e-9 -8 e-7 yt-3 . e-5 -4 R-3 :
~
— I
_— R-2 Rt
<> <> <3 B | <> || <» < L HOTES
@ @ . * h L This crack weos visible before Junel
T T but wes openad ot time of mavement.
£ i I A 2. These cracks were pot visible
s I beore  movement . occurred.
- All other crocks were not visible prior
. to raifvre of Aux. Lock
- Only major crocks shown
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