
UNITED STATES GOVERNMENT 

Memorandum TENNESSEE VALLEY AUTHORITY 

TO 

J'ROM 

DATE 

sunn:cT: 

Mr. L. J. Van Mol, General Manager, 411 NSB 

G. P. Palo, Chief Engineer, 607 UB 

December 1, 1961 

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 lift 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 failure, the reservoir 
was lowered from elevation 555.8 to elevation 549.0 to facilitate 
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 unwetered. 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 aill 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 ~rom 
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, In 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. It 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 
old 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 strength 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 failure, but the techniques available for cutting 
the teat samples from the foundation could not obtain a short 
section near the base of the shale band. It was therefore decided 
to attempt structural tests on the rock in place. 

While steps were being taken for field tests of the strength 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 lock 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 
seam 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 
horizont.al 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 st 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 discuss 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 fact~al 
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 1:1'11> locks, each of which will include 
portions of the original lock and dam, are being conetructed so 
as to be safe from sliding. 

GPP:EW 
Attachment 

G, P, Palo 
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Introduction 

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

. ,direction of the U. S. Corps of Engineers and put into operation 
by December l, 19:;6. The lock operated Vithout significant diffi
culty over the years since completion. 

At 9:20 p.m. on June 2, 1961, when traffic was beins hand.led nor
malzy through the look, a sudden failure of the land wall occurred, 
The collapsed portion of the wall extended for a distance of 4,6 
feet, and included the massive block of the downstream miter gate 
with a portion of the adjoining, lower guide wall. '~.1ere was no 
disturbance or failure in connection with the river wall of the 
original lock. In consequence of this failure all river traffic, 
previously hand.led a.t Wheeler Dam, was interrupted, 

The Tennessee Valley Authority immediately undertoolt investigations 
to determine the cause of failure 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 tbat'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 failure. The site and progress 
of removal of structures tbat had failed, and progress in building 
of the new locks were inspected by these consultants on three occasions, 
namely, June 18-20, August l9-2l, and October 27-29 (1961). During 
the periods between inspections by the consultants, the staff of the 
Tennessee Valley Authority carried out a program of additional ex
ploration of foundation rock for both lock areas and compiled a.J.l 
evidence obtainable, by inspection, that might be significant in 
expla.ne.tion of causes of failure. 

Studies have now been continued to a stage at which the consultants 
consider that the ca.uses of failure can be established, and replace
ment of lock facilities can 'be safely earned out. 



Evidence o:f Failure 

The staff of the Tennessee Valley Authority has assembled all ob. 
servations and discussions that could be documented 1n order to 
describe the sequence of events occurring at time of failure of 
the lock 'W&l.l. 

The eVidence assembled indicates,thet :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 
immediately downstream; this failure progressed therefrom rapidly 
1.U)stream with successive failure o:r a.djoining blocks up to, but 
not at':fecting block No. l, :for a combined length o:f land wall of 
436 :feet. 

Exhibits l* 
through 16 

The :failure, as indicated by observation and by evidence provided 
in the position o:r the several blocks o:f the land wall, involved 
lateral movement in a northerly direction (a.way :from the river) 
for a distance o:r a.bout 30 :feet. Many o:f the blocks between Nos. 
12 to } exhibited both a COIJlPonent o:f movement in an oblique down
stream direction as well as rotation so that the dowstrea.m, land
side corner o:r each block came to rest :farther :from its original 
position than did the upstream landside corner o:f the same block. 

The tearing o:f the lock gates :from sockets and restraining devices, 
the overturning, breaking and era.eking o:f individual concrete blocks, 
the effects o:f illlpa.ct due to movement o:f the concrete blocks against 
bedrock o:f the new lock channel being constructed on the landside 
of this collapsed wall, as well as the disturbance in bedrock noted 
in proximity to the non-overflow section o:f Wheeler Dam have been, 
a.s mentioned, extensively documented, photographed, and investigated. 

The physical demonstrations o:f failure indicated by evidence provided · 
in position of the displaced blocks o:f the landside 'W&l.l can be 
summarized as follows: 

· (a) Blocks 2 to 6 slid northward, but portions of individual 
blocks near the interior o:r the lock chamber remained in 
their original position. 

(b) Blocks 7 to ll slid in a northerly direction, mostly intact. 

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

( d) Smaller blocks o:f the guide wall (Nos • 1} to 15) downstream 
of the pintle block (No. 12) broke extensively during dis
turbance and movement. 

*Marginal references acl,ded by TVA to :facilitate detailed study of 
report. 

Appendixes 
AandB' 
Exhibit 17 

I 



Available Reports and Information 

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

This information includes drawings prepared in connection with 
design and construction of the original lock. These data, regard
+ns investigations, interpretation and plans for the original lock, 
are contained in reports prepared by the U.S. Corps of Engineers, 
The interpretation of conditions and general adequacy of design 
in conjunction liith 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 a 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 inves~igations 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 
36-inch calyx holes, one in the lock chamber near. the dam and the 
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 calyx holes were 
inspected visually, and descriptions of observations were prepared 
to 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 00 feet at the site of the river outlet of water to 
be discharged from the new lock; a 24-foot shaft to a 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
lated and some laboratory tests have been made on specific features 
in bedrock, having relation to causes of failure. Information re
garding external conditions that might be connected with failure 
were examined, including the seismic records of stations at St. Louis 
and Cape Girardeau, Missouri. 

Exhibits lA, 
19 and 20 
Appendix a 

Exhibit J.8 
Appendix D 

Appendixes 
E and G 



Causes of Failure 

The observations made at the time of failure, the movement involved 
in the various blocks of the landside wall, craclt patterns that were 
carefully mapped and correlated within the individua.1 blocks of con
crete, all combined Yith results of geological studies regarding 
the foundation problems, clearly shov 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 somevhat coarse-grained, with a shale layer of average thickness, 
0.5 ft., ·at a shallow depth below the base for the full length of 
collapsed wall. Sha.ley partings occasionally a.re found between other

. wise normal succession o:f' limestone layers. It was known from both 
earlier and more recent geological studies, and confirmed by our 
observations, that the rock layers in the area concerned have a gentle 
downstream and oblique dip into the hill (northwest) of a.bout 1-1/2 
degrees. Observations on the ground and in calyx holes indicated 
that in addition .to bedding structure there are joint patterns, the 
~ost conspicuous of which also has a northwesterly trend and a verti
cal dip. The combination of vertical joint systems with flat-lying 
bedding structures allows a small &::0unt 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. vr;,ry smooth surface near the base of this shaley band. 

vf.~en the original lock was built, an open trench was excavated adjac
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 
stages of construction for the second lock. Excavation involved 
blasting which;while carried out with great ca.re, had some disturb
ing effect on rock surrounding this 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 failure, occurring after a long period of successful oper.i,.tion, 
would indicate t:aa.t the design and construction of the original lock 
carried out by the United States Corps of Engineers were adequate for 
the bedrock conditions involved for that original structure, The 

Exhibit 24 
Appendix F 
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collapse of the wall, by move:c.ent along the shale band in the couri;;e 
of construction for the second lock, is related to a change of sta:oility 
conditions of bee.rock due to ·~he 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 c.L~inished the rock 
.GUpport .. 

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 r.eveal any unusual 
wea.kness within the shale memoer. The shale appeared to have adeq.uate 
physical 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, 
in character, with virtually no frictional resistance to sliding. 
This clay seam, with careful search, is likewise seen in trenches 
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 
l2; is at levels similar to the base of keys for blocks r,o.' s 6 and 7; 
and in general, is above the base of keys for blocks No.'s 2 to 5. 

A fiL~ of grout on the surface of failure under some blocks corre
sponded in position to this clay sea.rr.. We believe that failure 
occurred by movement along this clay seam. The failure apparently 
started with movement out of place of the pintle block (No. 12), 
where forces, concentrated by the miter gate, seerr~ngly w~re 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 available from the investigations 
for the original lock and the results of studies carried out by the 
Tennessee Valley Authority in preparation for construction of the 
,,ew lock. It is obvious that at no time did observations and studies 
completed bring to the attention of engineers concerned the existence, 
or importance therefrom, of the clay seam in the shale band, although 
the shale band itself had been recognized in all of the studies made 
for both the old and new locks. Tne 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 failure, indicated/to the geological observers 
the presence and width of the sbale band in question. However, due 



to irregularities in the wall of the holes, the thin sear.. of clay was 
not observed. The presence of the critical, soft sea~ escaped 
recognition at any time during construction of the original and of 
the new locks • 

. The engineers, in design of the common wall of.the new lock, evalu
ated the stability of the existing landside wall of the old lock 
before it collapsed. Based on cores recovered from the 20 NX drill 
holes, and using normal physical strengths for the shale itself, 
they reached a conclusion that the contemplated additional excava-

·tion for the existing.trench along the toe of the landside wall 
was permissible •. 

The causes of the failure, therefore, can be sum.~arized as due to 
the presence of the shale band, which also had a plastic, thin sea~ 
of clay near its base that escaped recognition, and to the resultant 
deficiency in the physical competency of the shale band. 

The seismological stations at Cape Girardeau and at st. Louis recorded 
a microseism roughly corresponding to the time of failure. The inter
pretation, based on travel time and time of occurrence, shcWE that 
the origin of this shock lay in a general direction toward wLeeler 
Dam. 

Design and Construction of the '.['l,o New Locks 

. The consult~nts have examined the general plans prepared for replace
ment of the original river lock, which Will be extended in leng,h 
40 feet, and of the new lock with total length of 600 feet, beine 
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 desien and construction of the two new locks at 
·Wheeler Dam. The new footings for the confining walls of t;1e c:,a:i,
,bers are :placed on rock ever:1-vhere below the base of the shale ·oar.d 
wherein failure by sliding occurred. All of the pintle bloc;,s 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 
numerous crack patterns and was seated for a considerable portion o:t 
its length on or slightly above the shale band, eliminates this wall 
and its degree of stability from any f'u.ture concern. The design 
and construction of these two new locks confonn to requirements as 
to the section of walls and as to the depth of excavation regarding 
acceptable foundation rock, including: 

Exhibit 23 

Exhibit 25 

Exhibits 
21 and 22 



(a) 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 a.bout one ard one-half 
times that of the landside wall that failed, and will be 
seated throughout this length below the shale band; 

(b) The part of the central wall beyond the miter block of the 
new river lock will have a gravity section arrl be founded 
on bedrock below the shale band throughout. It will be 
more stable also because of increased crest width arrl 
resultant additional weight canpared to those of the land
side wall that failed. ".l'he 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 mite,r gate attached to it; 

(c) The land wall of the new and longer secon:l lock will be 
seated on rock throughout, below the shale band. This 
longer land wall has ·massive resistance against sliding 
northward, 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 .men the 
longer second lock chamber is empty; 

(d) The base of the river wall of the lock replacing the original 
lock will be seated on bedrock below the shale layer an:l 
the pint.le 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 
stresses developed by the attached miter gate, and wery
where will be founded on rock below the shale band; 

(e) 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 .mich may pass water. 
In obvious places of vertical joinl;s cutting across the rock 
below the individual blocks, spe'cial grout pipes sealed in 
these joints will be used; 



(f) '.i:he desi.,n plan calls for a grout curtain below the heel 
of each wall to a depth of 30 feet, and the roclt to be grouted 
under controlled pressures according to results obtained; 

· (g) In the non-overflow section of Wheeler Da;rn where the approach 
to the upstream miter gate of the second and longer lock will 
be located, the construction completed and plans contemplated 
will adeguately insuo,e stability of this portion of dam and 
miter sill, where shock effects from failure of the landside 
wall of the original loc;~ may have been felt. The construc
tion program includes drainage holes below the concerned 
section of Wheeler Dam, drilled into bedrock, a substantial 
additional mass of concrete for the miter sill which will 
rest upon the downstream face of the dam and upon rocit at the 
toe for a distance L"l. a downstream direction of about 6o feet, 
and this new mass of concrete includes in its do,mstrea.m end 
a concrete key 15 feet wide carrying below the sh.a.le band, 
in addition to prestressed anchor bars inserted into holes 
drilled into bedroci, in an upstream direction; 

(h) Preparation of the bedrock and removal of the concrete blocks 
in proximity to the non-overflow section of W:~eeJ.er Dam by 
blasting are being done in a careful man.,er to avoid any dis
turbance either ·of the foundation bedrock or the dam itself; 

(1) The remnant concrete blocks of the original locl<, adjoining 
the upstrew::i pintle block within the da:n, according to desigll 
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 d.am and by rock of the e.xcava.tion for 
the riverside block. The support against inward sliding of 
the blocks of the river lock will be increased by a concrete 
slab betw-1:en opposing walls on the floor of the chamber; 

(j) The discharge tunnel will be lined with concrete as also the 
connecting 24-foot shaft in the river channel. Rock behind 
the lining in the tunnel and shaft will be carefully grouted 
under low pressure to seal the surface of contact between 
rock and concrete; 

(lt) The filling conduits to be excavated through the existing dam 
will be excavated carefully in a manner that will avoid dis
turbance of the dam; 

(1) Excavation of the hill, along a vertical face, has been done 
in a careful manner so as not to disturb the underlying bed
rock against which the hillside wall of the second lock will 

Exhibit 25 



rest. The wall is not designed against substantial rock 
load; however, this hill does not show signs of instability 
and is considered safe with drainage to be provided. 

We are ir.formed that 10 per cent of the concrete for the new river 
lock has ~een placed and 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. 

Frank A. Nickell 

v John :a. Wilbur 



IN$TlTUTI: or TECHNOLOGY 
DEPARTMENT OF GEOPttYSICS 

AND GEOPHYSICAi.. ENGINEERlNQ 

SAINT ~ LOUIS 
UNIVERSITY 

June 26, l96l 

U:n ~ IVE STl:tEET 
SAINT LOWS I, Ml5'0WU 

· NO'i':Z:D BY 
.Bi.:U'tl.J':J'J C. iWON8Y~1 A l'iF,R 

l-lr, Berlen C. Moneymaker 
Tennessee Valley Authority 
Knoxville, Tennessee 

Dear :.tr. Moneymaker: 

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

Cape Girardeau, Missouri, slight disturbance 091121moos central 
standard tirr.e, second phase 0~21m22.3s. This disturbance was recorded in 
St, I.ouis at o0-21m4~. The vibrations are too SJllall. to distinguish phases 
and intet;)ret so that trom these records it is not possible tc do lllOre than 
say the disturbance was closer to Cape Girardeau. than to St. I.ouis. 

At Cape Girardeau a similar disturbance was recorded at 11h38~68 

p.m. (central standard time). 

I.f: I can be ot additional help to you in this matt.er please let 
me know. 

;Z?.-.11~ 
Ross R. Heil'lr.1.oh 

BCM:ASB 
6/ 28/61 (4) G. P, Palo, 602 Ul3 
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TENNESSEE VALLEY AUTHORITY 

Office of Chief Engineer 

APPENDIX A 

DESCRIPI'ION OF COLLAPSED LAND WALL 

WHEELER LOCK 

Knoxville,, Tennessee 

November 1961 



- . 

EXISTING WHEELER LOCK 

DESCRIPI'ION OF COLLAPSED LAND WALL 

August 9, 1961 

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

The following is a general description of the visual condition, block by 

block, 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 came 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 

this description, cracks will be mentioned in blocks 12, 11, and 9 which 

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

or from load transmitted from one block to another. In other blocks some 

keys 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. 



T:,e 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 

keys. ~'he joints were painted heavily with asphalt above elevation L93 to 

a thickness of' about 1/8 inch. 

Indications are that the chamber wall blocks were built as follows. The 

rock foundation was ac elevation 488. At the heel and toe, key trenches 

6 f'eet wide were excavated 4 feet into the rock and filled with concrete 

along with the base concrete pour to elevation 493. A vertical cons,:ruc

tion joint was introduced at 30 feet fro::n the lock face, from elevation 

i,93 to 511, with three horizont.£.1 12- by 5-inch keys on the joint bu-:; no 

roughening for bond. The basc width Wd.S 37 feet, and concrete was placed 

up to elevation 496 behind the vertical 30-f'oot joint to this base width. 

Then additional concrete was placed to the 53-f'oot block width up to 

elevation 496 with a vertical, unl<eyed, u_~bonded construction joint at 

the 37-f'oot point. Then concrete was placed across this joint up to 

clevatic •. 511 to make the :finished back shape. 

'.rhe vertical jointing in these blocks indicates a change in design plans 

during construction. In all blocks concrete above elevation 5ll was 

placed across the 30-foot vertical joint below. 

The disrupted block 14 of the lower guide wall indicates that it was built 

as follows: The rock foundation was generally about elevation 488, the 

3an:e as f'or the chamber wall. At the heel, but not at the toe, a trench 

4 feet wi~e was excavated 2 f'eet into the rock and filled with concrete 

along with the base concrete your to elevation 492, the floor of the 

culvert. At the back wall of the culvert a vertical construction jc,:tnt 
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without bonding provisions 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 4-foot lif't of concrete was placed 

across these walls to elevation 506 to form the culvert roof. This construc

tion resulted in the culvert's being surrounded by 4-foot slabs, with a smooth 

vertical face 4 feet behind the culvert from rock to elevation 506. Then, 

apparently from a change 'in plans, concrete was placed from rock to elevation 

506 behind this face to make the finished back shape, with no bonding on the 

vertical joint. Concrete above elevation 506 was placed across the vertical 

joint below. Another vertical joint was introduced 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. Horizontal construction 

joints 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, sometimes with excess cement. In many places the 

joints show lack of scarifying or green-cutting in preparation for a succeeding 

lift, and many keys indicate an excess of grout remaining in keyways, these 

features combining to lessen shear resistance. 

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

can be called fair to good for mass concrete. 

The front and back faces of all blocks in both ],and and river walls have 

a general random pattern of old surface-cracks a few feet in length. 

These cracks can usually be seen in the photographs from traces of 

efflorescence on them. In the following description these minor cracks 

will normally not be mentioned. 



Block l 

This block did not move from.its original position. It is. reported tbat 

surveys show the downstream end actually moved back 3/16 inch. The 

chamber face shows•nothing significant beyond minor surface cracking 

tY]?ical of all blocks in both the river and the land walls. 

On the back of the ~lock a large segment was broken off the downstream 

corner by block 2 moving back. The break extends from elevation 521 

down to rock, angling on .the downstream end from the 521-526 vertical 

step to the 496-501 step •. The entire back step elevation 496 and below 

broke off. All the lower steps to and including elevation 521 broke 

angularly back to near the center of the block. A small corner is 

broken off the 546-551 step, and additional corners at 526 and 531, 

where block 2 is in contact with and is supported by.block l. 

Block 2 

The heel key is in its original posi1;.ion with front culvert wall on it, 

The front wall ·of the culvert to elevation 502 is in its original position 

with only the downstream upper corner broken off. Elevation 502 joint 

sheared off at the downstream end. The face of bil.ock broke off diagonally 

from this corner to elevation 521 construction joint about 10 feet from 

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

The culvert floor is intact in its original position with a vertical 

break at the back from rock to culvert floor. 

The remainder of the block moved back and is still standing, supported by 

jamming on unmoved block l and on toppled block 3. 'without these supports 

the block would topple forward as did blocks J to 6. 
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The back wall of the culvert :l.s intact in the moved positd.on and the culvert 

roof practically so, with the meeting back_joint tight and sound. 

The front face of the block is badly spall.ed from elevation 502 to 531. 

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

back, and has no significant cracks. 

Block 3 

The entire heel key in to the culvert is in its original position up to 

elevation 493 with only the downstream upper corner broken off, Elevation 

493 Joint sheared off •. 

The culvert floor broke vertically near the front from rock to the culvert 

floor. The entire block behind this break moved back, Yith the culvert 

floor and back wall essentiall.y 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 elevatiors 49 3 and 

502 and broke vertically at the port into two pieces. The upstream half 

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 a varying fashion. 

For about 10 feet at the downstream end it broke back from the culvert 

roof to elevation 5ll, as described below for block 5, The rema.inder 

broke roughly at elevation 502 out to the back face. The culvert roof 

is intact on the toppled block. The block toppled and slid forward, 
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coming to rest on rubble below and on the downstream corner o:f the top of the 

front culvert vall of block 2. This upper part o:f the block :frcm elevation 

502 to top 56o is intact and projects upward and :far out over the chamber 

floor. 

Block 4 

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

until 2 days after the rest of the wall, 

The heel key has a sm.al.l part of its upstream end and a little in the 

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

face of the block is generally s_palled from elevation 502 to 5Jl• 

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 joints elevations 493 and 

502 and broke vertically at the port into two pieces. The downstream half 

moved back about 20 feet and tilted back at about 45 degrees and is now 

the ma.in support for the toppled block. The upstream hal.f 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 o:f the culvert roof elevation 502 back 6 feet, then 

diagonally to the vertical. construction joint at 30 feet from the lock face, 

the.!! separated on the vertical joint above elevation 5o8:1-, then seps.rated 



_out to the back face on construction Joint elevation 5ll. The culvert roof 

is intact on the toppled block, The toppled block fell on rubble of rock 
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and broken concrete belov it, breaking a.gain at construction joint 53l and age.in 

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

Block 5 

The heel key is essentially gone fran its original position. The dovn

stream half is lying under toppled block 6. The upstream half turned lock 

face up and slid back a.bout 20 feet. 

The culvert floor broke vertically a.long the center of culvert from rock 

to the culvert floor. The entire block behind this break moved back, 

.rith the culvert floor and be.ck va.ll intact in the moved position. 

The front va.ll of the culvert sheared off at joints 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 va.ll, 

the ve.ll vas broken through a.t the wall port near the dovnstream end. 

The ma.in, pa.rt of the block that moved be.ck broke and toppled forward. 

It broke at the level of the culvert roof be.ck to the vertical construction 

joint, separated on the vertical joint up to elevation 5o8!, then diagonally 

out to the be.ck face at elevation 5ll. The culvert roof is intact on the 

toppled block, The toppled block slid dovn on the culvert floor and the rubble 

in front of it, then broke again dia.gQna.lly from elevation 531 upstream to 546 

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



Block 6 

The entire heel key is intact in its original position up to elevation 

493, including a small corner of culvert floor at the downstream end. 

Tbe concrete from elevation 488 to 493 broke essentially vertically at 

tbe back of the key.. The monolith joint in tbe key is tight between 

blocks 6 and 7. 

The cul.vert floor broke vertical.ly at tbe front from rock to the culvert 
" 

floor. The entire bl.ock 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 separated on construc

tion joint el.evation 549 and. the piece above 549 broke into two pieces 

vertically. The entire a.ssembl.y above elevation 541 was moved a.bout 25 feet 

downstream. 

Block 7 

The entire heel. key is intact in its original position up to elevation 493; 

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. The monolith joint in the key 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 haa a new .::rack 
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at the roof line, no displacement. The floor is broken vertically at the 

front corner down to'rock. 

The front vall of the culvert broke completely through horizontally at 

construction joints elevations 493 and 502, the culvert roof, The wall 

broke into tvo pieces by a vertical break through it at the upstream· 

edge of the vall port. The downstream half remains in place, displaced 

several inches toward cba.mber at top, The apstream hal.f' split diagonally 

from the front edge of culvert floor to the lock .f'ace at elevation 502. 

The inner piece slid into the culvert, the outer piece fell into the 

lock chamber 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 across the block at elevations 522 and 556. At elevation 541 there 

is a construction joint vith an old ragged appearance; the joint could be 

loose. Near the downstream end there is 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 nev; above elevation 541 a 5-foot-high 

Spall :iopped off, 

The back of the standing block shows a 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 belov rock elevation 488, then sloping toward lock 
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face to elevation 493 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 showing most nearly a typical diagonal tension 

break near the base. 

10 

The remaining entire block moved back as a unit and remains standing. The 

cuJ.vert floor, back waD., 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 roof. 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 full length of the block at constxuation joint elevation 502. The 

construction joint elevation 493 broke completely 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 spa.lls over the entire block 

face from elevation 511 to rock. 

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

block, otherwise no significant cracks. 



T'ne back of the standing block shows a horizontal break at step elevation 

506, otherwise no significant cracks. Three steps have small upstream 

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 l 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 a unit, including all of the he~l key. 

The key cracked diagonally :from elevation 490 at the downstream 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 o:f the floor has 

an open break varying :from 6 inches upstream to 12 inches downstream. 

At the culvert roof the front wall shows a 3-inch offset toward the 

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

T'ne front wall of the culvert is essentially intact below elevation 502; 

the bottom joint elevation 493 is tight and unbroken; the top joint 

elevation 502 is broken completely through the wall :for the.full length 

of the block, There are bad spalls on the block :face above and below 

the joint at elevation 502. 

The block has a 1-foot bulkhead slot 2 feet wider than the culvert, from 

the culvert :floor to the top o:f the block, at the downstream block joint; 
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the bulkhead fell and closes the cul.vert. 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 corner of the block is broken 

completely loose, cracking open for the full height from the near corner 

of tl:e bulkhead slot to the back of the circular mooring bi tt 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 annor and wall.) 

The face of the block shows only old minor surface cracking. 

The back of the block has a new crack all across the block. It is Just 

above the elevation 526 step across the dmmstream 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 the valve 11.s jammed in closed position by differential wall 

movements. There is a 1-inch crack in the 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 proceeding verticallyJupward in the 

corner of ·the valve pit. The back wall of the valve pit has an old hori

zontal crack at elevation 511± and a new spalling·one at elevation 509±. 
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The face of the block is completely free of any cracks. The back of the 

block. shows only old minor surface cracking. 

Block 11 

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 there are indications of movement along an old crack in 

the front corner of the roof. There is a new 1/4-inch vertical crack in 

the front culvert face at 8 feet from the upstream end of block. There 

is a 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 old crack With signs of 

old movement, the upper portion translated upstream 1/16 inch with respect 

to the lower portion. In tl:ebulkhead slot at the upstream end of block, 

there is a crack across the dovnstream face of the slot, from elevation 

511 at the front to 514 at the back. 

Th:l:s block bas a horizontal construction joint elevation 516. On the 

chamber face there is a crack across the entire face of 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 dovnstream 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 

Tbe 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 became al-inch 

vertical break, the wall upstree.m of the break offset back 1 inch; a new 

roughly horizontal crack along the wall 3 feet above the floor in the 

downstream portion, branching 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 downstream; the bottom corner with floor is 

intact throughout the block. In the back wall: a new l/4-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 1-inch break along the back corner of culvert from the upstream 

end to the center of block, then angling out to meet the 2-incb 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 breaks in the ends of block. There are two new 

vertical cracks a fe~ feetE!!)a.rl near the center of the gate recess on 
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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, 

There are bad breaks in both ends of block 12. Across 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. Also at 

the back corner of the culvert a l/4-inch crack angling back and down; 

and from the face of block at elevation 494, a 1-1/2-inch break a.~gling 

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 back 

down to the ·rear upper corner of the culvert, offset like the upstream 

break, and from this break a horizontal l/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 tront corner of the 

block below elevation 5ll s:palled off. 

On the back of the block there is a break at the elevation 521 step 

corresponding to the main breaks visible on the ends. There is an old 

small crack wandering all across the block at about elevation 533. There 

is an old vertical crack, now open about l/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. 
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Lower Miter Sill 

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

construction joint 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, 14, 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 about 25 feet back and 10 feet downstream. 

The deeply spalled out piece of the block 12 key is just upstream of this 

piece and lying the same. 

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

the upstream end broke off. 

The front wall of the culvert is shattered and gone. 



The 7-foot-thick back. buttress wall at the upstream end of the block 

broke off from 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 56o is gone. It is the piece lying 

face down across the channel downstream of the present lock. 

The main block above elevation 502 moved back, then toppled forward, 

breaking at elevations516 and 536. The piece from elevation 516 to 536 

is lying face down on the rock as it fell. The piece from elevation 502 

to 516 is lying face down downstream of blqck 12, rotated about 45 degrees 

counterclockwise, presumably by the water rushing through the break. 

-·.ock 14 

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, then 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 14 by 4 feet, elevation 488 to 502 
Back of block, 18 by 7 feet, elevation 488 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 
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'l'he 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 7-foot back piece of 

the block from rock to elevation 506 broke vertically near its center 

when the block fell. 

Block 15 

'rl:e culvert ends 6.5 feet into this block with a wall port at the end. 

'l'he heel key, culvert floor, e,nc', front wall of culvert are intact in 

original position to elevation ;02. 

'I'he main downstream portion of the block has a width of 14 feet, the 

upstream 11,5 :feet has a width o:f 23 feet enclosing the culvert portion, 

~aking a back buttress, 

Tl:e portion downstream o:f the culvert is intact :from key bottom to 

elevation 502 in its original position. The 11,5-:foot buttress broke 

of:f from the rest o:f the block and fell downstream and back. 

The main block above elevation )02 broke into indescribable pieces ,hich 

were scattered by the rushing water, some lying 100 :feet downstream in 

t:1e new lock area. 

'llock 16 

This is the first block of the lower guide wall. The wall was originally 

ot:i \'.: to elevation 512. In 1955 additional concrete was placed to raise 

the wall to elevation 518. 
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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 

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

The only other obvious ~age to this block is that the upstream portion 

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

Blo~k 17 

A piece of the upstrean1 end of the added lift from elevation 512 to 518 

was broken off. Otherwise, there was no obvious damage to this block. 

Block 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 a.~y obvious defects. 
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APPENDIX C 

FOUNDATION INVESTIGATION 

LOCK MONOLITHS NOS. 1 - 72, INCLUSIVE 

GE!iERAL JOE WHEELER LOCK AND DAM 

TENNESSEE RIVER 

Datum: 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, etc., in this report 
are 0.3 f'~ot lower based on the 1912 datum. 

Knoxville, Tennessee 

· November 1961 
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FOUNDATION INVESTIGATION 

LOCK MONOLITHS NOS. l - 72, INCLUSIVE 

GENERAL JOE WHEEI,EF LOCK AND DAM 
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FOONDA'l'lOU IUVESTIGA'l'IOU, LOClt flOliOLI'!!tS HOS. l-12, IOOWSIVE, 

GmmaAI. JOE nllERt.Ea LOCl AllD DAM,. ~:U :SZVBR. 

l. Q.s;.e;:-al pr,Jc(l(luro.-Parni,:rapb l-07 or the 11peci!icat1on:; oallod 
for the drilling or t-::st holes in advcnce of oxcavating oporatiorui. 'l'hia 
m11ttor wni! tliseussed ~dtb the contractor, al:ld duo to the dopth of rock 
cut, which in sooo insta:u:oa wao 17 foot to tbo bottom o: tha k~ay, :.t 
Wt.ls coneidcrr.-.d ruiviaable to procood with excavation to thoorotical grlldea 
and proceed from t.hero "'1th foundation inVeatigatio11. 'l'his dec1G101:1 was 
roc.cl1od attar a thoroui::h study of tile coro borings; and, bacau30 or tho 
opoci:!'iC11tion11 limltin.i; tho teat hole11 to 20 foot, in a 17-foot cut of 
i·oclt only 5 fcot 0£ the test bolo 'L'l'Ould be a 11111:1;,le of the actual founila
t1ons. Rowovor, as the contractor awted 8XC!lVatiori in the der.,p'3st ,:ut, 
,,hich ws:J nt the lowor :;ate bayo, a c'U'El.f\Jl 11tudy w~ !lllido of tho i'outllla.; 
Uou nc excnvatin.: opero,tiona advl)llc.:,d, and from Stn. 55A lo.nd wall, .::.'.lore 
the toundatiOll ~tops up, to Sta.. 430A, test holes were drillod ahead o.r 
rock removu becnu.ae onl.3 a two or tb.roo•toot cut uas required. In 1.'10 
c:um was it nocossscy to ao de,,par than tbeoroilCl!l gri.de11 exco;it. at t'141 
losor ._,ude wall. ,:hero a 2• x 4• kaywrq walll c.ddodJ in ltonollth N!). 81 •>f 
the cut-of£ wall where tbe reek broke in vertical soams; and a i'41w pla:os 
whore rock was lo0aoned or sllll.ttared due to heav,y blasting. 

2. 'l'nst hola!l.-A!ter the rock cut 1faS me.do and J11nt before the· 
foullllation ~n11 praparcd, a mtnimwll of two ten-toot and ono twont,J-toot 
tost. and i;rout holes worn drilled. A loii ot tii& holol! was kept, and 11 

.. doi.cription of t.bo actW\l. conditions encountered i11 outlined on nttachod 
plan. In cases whor& it was. tb::lu.t;ht ooco:,:1017, additional holes wero 
drilled and all holes piped above the i'oundatiou pour tor ..,-outing •. 

a. Genm,tl doscrip:Y,on of f'ounda:Y,qn conditions& 

(a) Lor.GJ:' Guida !!'all - Uonolltha Uoa. ·l to ll, incl.ullive, 
Sta. 4.S:S.SB to Sta. sooa. . 

The overw..--tlan conaieted of approximately 82 per cant 1rud 
n:id silt and 18 per cent loooe, fl.At rock, Var;;,illd in depth tram 3 inchea 
to 1.s feet. 'l'he average natural rock olavation slopod t'ror.1 alevatiot. 
•1"2± in J.looolltb. No. l to Elevation 4.95± in Motl'.Jlltb No. ll. 'l'il'l rivc,r 
:fnca of the roe.I: wa11 channeled an.! the rock. shot out to an averneo ol(va
tion of 497.1•• Rc>ck we.a removed to a lioo i'ivo feet back o:r tho lard 
:oido. of tho ~ to prevent l;ilnsting next to the concreto duriDG cons1.ruc• 
tion o! a fu:tura main look. Duo to the fll.Ct th11t this aoction ot tlm 
w.tll mey be uaod aa a coi'i'eru&lll :for tb.11 lll4in lock:, Uld becauao tho f01.,nda
tion gonorall;r was .t'lat and l.GYel., it. wu decided to add a GIIID.ll kOY?t,y 
for stabillt:r and additiollal aeal. 'fharorore, a 21. ;z: 4' ke:,-.,a:y waa tuided 
from Sta. 8000 to tho 4,t :ic 6' kerq, ill llonollth Bo. 12. Photographs No:fa 
11, 491 aJld G5 are w.1,cal tOl,lXldatioa vi•••. tor tb:La 1oot.10A or the •i.U •. 
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Tho foundation proper con:aiatod of a b,"\rJ, tine grained, bluo limeato11E1 
uw:1orlriyin;; ,,. cor.rso grained, f:Z'fl.1 lirueotone Oil the mur!s.ce. S.·:mll 
clc)ocitn ot ~uartiitc were tou..'ld. In soce instances ~hare the limeatone 
\\nJ hs.rd and .f".llntlikc, the rock shattered badly from blasting. See 
I'1utosroph lb. 7. Tho rock lll,Y in atrata:s i'rOlll 6 inohos to 4 i'eot tM.ck, 
soJ~rated bj oloao, tiGht sear::s. A 2-inch teat bole, 20 toot doop, ~as 
drilled io. V.ouoliths Uo.11. J., to ~. inclusive, but n,, gro,lting wns con
sidcrod nece:isacy tor thia soction ot wall. Tho attached general lay
out shoet sl:loi,s tho log of teat holes and 1194llll!I eucounterod. In llono-
11 t.'111 .blo:s. l and 2 a 3l!lall l!llllOUllt of surface w.-a.ter ra.n Ul:lder tho !onus 
above t...'"le lock face rook lad&e• 'Ibis seepage we.a pocketed in tho up,,, 
stream e?ld ot t!:!e ke;rriq nllli removed 'll"ith a pump unUl the conc.rete 'being 

. placed res.chod an elevation above tho rock· ledge IUld sealed off thia .now. 
No seepa&o 1"ater tbroueh open aelll:la in t.he rock qs encountered. 

(b) Land W&ll PropGr - r.toMlitha .Noa. 12 to 27, ·1ncl.ull1ve, 
, Sta. 4,53.SB to Sta. SG.OA. 

The overburden for this aoction of wall. coru,ist11 ot nppro:xi
l!la'l.oly 85 per ce11t 11111ck IUld silt i.w:l 15 per cont loose slnb rock 1.11d 
bculders, Vll.r'Jing f'rol.l 6 inclisa to 5 .foot ill depth. The avera;;o ru,.tu::-al 
rock olavation .was £ro1:1 elavati0n ,'193.7.:t, to elevation JJ.~•2.i• Tho riv,)r 
fnce oft tho wall e.nd 11 line S :foot from th1;1 l..nlld11ido of the wall ;.are 
ch,,nnalad and tho rock removed· to el.ovation 485.Bz• The 11,al.l wa:1 le.tor 
r.iden<'ld and 1111 additional kll1"liiY addod Oil the back aide ot thct will. In 
Mon.,11 th No. 12 tile aurfac:e o! tho rock was a hard, close,, .,:ra.inad ll:ue.Jto11e 
•;,i th a few clos•, hor1zont.al senllll!. i'he. bottolrl or th111· fou:ldation '11'113 a 
h!irdar, finer ~nod i"lintliko, blue limestone with soall depooits of 
qi.:.artzi te spooked about it:t 13\ll".t'ace. i'ho botto.m or the keyr,a:, wos llil'Jilar 
to tho. bed. A 20-.toot tost bole ravoaled a dr:, b.olo anti a eatia!'e.ctor:1 
foi.:.ndat1on. In J!onollths lloc. lS l1lld 14 the roek we.a similar to that in 
IJonollth No. 12. I11. the fo.regNUnd of Photograph No. 3, llonolith No. 151 
is a la.rg;, vortical. S<>&:11. To the right OZ thia is a.nother. :rhosfl aoams 
cro tight and appear to be ,.-ell aealed. 'Ebo :rock, being Vfll:7 brittle, 
wi.:i shattered bJ' bluting 4lld llbot holoa are vioitilo 1n Photograph lfo. s. 
ToBt r..nd grout holes sbol.-n on the attachad ebeot 1N1re g:-outed at a later 
d!lto. 

In l!onoliths 1loa. lS, 16 and ·11, the or1gi!Ull roclc suri'r.co 
T:o.s toulld to be a comparativoly lovul., bllr<! am 001.1.rse gra1nod, ,:;ra::, lina
ston.;. Tho fouudation proper 1,as of a harder; finer grained, bluo limestone. 
Bob& eiO!!lewhat lritUo, tho rock 'filU! ab.atterod all ci.n bli noted 1n Photo.:;r11ph 
No. 27, of 11:onolitb. llo. lS. Several seams wore .discovered bJ' test hole 
drilling, wt lr.tor grouting oper&tiona llhowed the11e seW!la to. bo tight o.l:ld., 

·. in toneral., the holes ,indicated a bard strata ot blue limestone •with co 
aoapago. 

The fou.tiilat.ion tor Afo110liths loo. 18, 19, and 20 wo.o p:rao
t;.clll.ly the same kind ot llll\eatone as enco1mtered 11:1. l[pnolit.bs N,;,a. lS, l6, 
1,.:.;i 17, o.x<:1ept ;>011sibl.y not ns brittle. Straj,ght, vartical. facell, on the , 
kaywa;yn were maintd.ned as ahcmA on Pbotogra.phsBo. 60. am No. 133,. 11h1le 
the roc:l!: B\ll'fo.ce 'll'a.S eveii and level. No seepage :1110.• apparent throu.&h. seams, 
11.Ild tGot holes revealed &· hard,• tight .. t~t.101\• : · 

I 

i 
l 

1 
.1 

.. 
,I 

i 
' ,I 
J 
i 

·I 

l 



... 

0, 

The foundation for tho romail:ldor of thio soct1on ot nall, 
Uonoliilis Uoo. 2l to 25, inclusive, consisted of a)surfnco atono ot gray, 
chal!dfke, co~so grli11110d Uaostono, changinc into a fill3r, blue, cloae 
grtlnoJ limeotono, in so~e cu.sea very brittle flZld laying in shoots as 
cho·.:n in Photoernph tlo. 102. The rock was ver, brittle acd hard, and 
sovGral keywcy fnces wore lost in bl.aetil]J. 

In li!onollths No11. 2G and 27; the rock 111'&1!1 silllilar to that 
oncountorcd 1n Monoliths Uoa. 18 and 19. The keyi,-ay tacoa·waro main
to.ir.od <iild a level tounda.tion was obtained, as sho\711 on Phot.oiµ-11.phs Noa. 
119 and lm. No aeopni,;o water 178.B encountered aDd tost holes revealed 
vocy t<YVJ wot· sea.ms. All holea wero gr01.1ted and reeulto indicated a good, 
tight tOWJdation. · 

(c) Uppor Guide Wall - L!onolltha Nos. :?8 to 57, inclusive, 
and Monolith llo. 72. Sta. 56.0A to 450.0A •. 

Tho overburden oonsi11ted of ap?roximatoly 90 per cont mud 
and oilt nnd lO per cont £lat, alnb rock, vnrying in dopth f'rO!:l 6 inches 
to l,S :i:'eot. The ruitural rock slopod troci elevation -l.95.7± in !lonollth 
llo. 28, to el.ovation •196.0;t in l.!onollth No. S7. Because of tho shallow 
cut to the foundation ba~e, and becnuso of vorUcnl crac:k~ expoaed on the 
natur!!.l. rock eurfnce, it was thought beat to invaatigate tho foundation 
beforo drilling and bl.a11Ung. Test bQles ton toot doap ,:ero drilled on 
the cent.or lino 0£ tho •all on 50-toot centera, nnd it was found that a 
aatillfacto:cy foundation could bo secured at elevation 492.Qt. 

'.!:he toulldat1o4 material was a hard, gray, coarso grained 
limestone at the surts.ce• ch.'.ln.,'1ns to a £ins' grained, bl\Ul limestone at 
the bod. 

In llonol1tha Nos. 28 to 35, incl115ive, and Monolith No. 72, 
quite a few sew:.11 were clisoovored, as sho•sn on tho accol!lpari;ying ukotch. 
Vortictl faces woro CUJintainoo. on th1J lteyv;ay, wt tho rocic surface vaa in
clined to be a bit scaly, e.s shcnrn in Photograph Iio. 162. In Monolith 
No. 28, whore tho foucdation steps up to elevation 492 t.rom olavnt1on 488, 
qu.ito a bit of tho cornsr·of the keyw!J:7 was loosened by bl.sating, and it 
was nacessary to romove it. Test and grout holee 1'01'0 piped above the 
fouodation pour and grouted at n later dtlto. 

In Uonoliths ~os. 54 to 37, inclu3ive• the general appear
ance of tho rock was the eamo aa 1n tho remainder of the Wllll, except 
po3sibly JlOt ·as scaly acd l:u'ittlo. Soo Photograph No• 222. Teat. iuid 
grout holea 1Yere piped above the foundation pol11" and erouted in ouch oases 
na wer~ CQnsiderod nocessa17. 

(d) Upper Guard l'lal.l aJ:ld 1U. vor lall Proper ·-. llonolJ:tb• 
Bos. 48 to es, inclusive, _ ' - · 
Sta. l:51..0A to 449e6BB. - ,_ ... ,. - ,, ., 
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Fro:. ~onollths Uos. 48 to 55, inclusive, th.3 overburden 
con,;i,st,;,d of npprolci:.u1tel;y 85 per cant mud and ail t n?ld 15 par cent. !lat, 
::lc.b rock. In Honolitb.11 lloo. 56 to 65, 1uclu:;i1vo, the porconta.60 of 
c:l~b rock ra.n ais h.1.gh1 in so::io canes, ru; SO per cont, tho roc:aindar or 
th•J ovarl::u.--don boin_: QUd lUld silt ttith a few patches of ~vol. T'llo 
nc,tur.:w. rock al.ovation alopod tram el.ovation 4lle.:a ill Uonollth No. _48 
to olovall.on 40:S.2;:t, in llonolith -.!lo. es. Both rl.ver «11.d la.ad te.oes of 
tlle v.al.l v,ore chw:u1elod and tho w&U v.ridan!i>d due to ch,uig1a1a in design, 
rut no ko;;"l"lay o.ddod on the river 11ido o!'. tho well as 1n the ca11e ot tl:,o 
l:ill.d v.-all. 

In U,moUt.ha Noa. 48· 41'.ld 49, the £oundat1on bod condsted 
of a i'ine ;;ro.1m:id1 hl.uo limestono. An excellent. toulldation 1<11:i obtained 
for both blocko. Ho;,;evor, in Monolith No. 49, wruiro the foundo.t1on 11tops 
do,rn fro:ci elevation 492 to elovation 488, t.'10 roclt wa.3 sh..,ttared aome~,ho.t 
b;t blasting. !l's,at holes drilled in !Jonollth No. 49 rovealed two aea..-:is 
;v::iich o.ro viliiblo in Photogra;:,h No. 151 o.r f.!onolltb No •. 50. Tho searlS 
1i.:iru tJry, hor.ovor, and l!l.lb::lequent grouting <:>pe.-ati,:ma proved thei:, to be 
fairly tight. fhotoaraph N<:>o lBl also 1-'lowo the Oal:Cellont foundation 

. obt-unad ror. l.lonolith lio. so, and tht vertical t,,cea obtninod on t.'10 ke;;
ways. As also noted in the samo photo;µ-aph1 the roeli: lay in la)"er.o i'rom 
2 to 4 i.'eet in thickneas. 

In Uonollthe Hoa. 50 to 56, ir..aluaiva, durin.; a:i<cuve.ti1ig 
or,erat:!.o:::s, the rock broke to a sofllll a,ipro.:,ci=tely .s foot to one i'oot 
cc,low thaoretica.l ~ade. llock wau i•amoved to t.'lia scam, 1,1s shown in 
?:O.otoi;raph lb. 150. A:not.}ier solll'! waa diseovered in the botto:n or th-o 
kc,yw,:y, 4;t, f.iet bel01, the foumlation propor. Xe.st bolos revealed i'u.r-ther 
.::eat1s, but as nll holes wero er:, and sea:is apparently tight, the f'oundnt..ion 
~,1:1.s considerod satista.ctory. Tb.J foulldat1on !or this aection of 11ell was 
probably t.'lo pooreat oncou:uterod on the ent1r11 Job. 

In Uonollth No. 57, the tolllldation was stepped back above 
the ae,ua, und. 1,1 better grade 0£ roc!I: wa$ appsrent. Eoto absenca of 41:il:llll 
in lr.-,yw'11/f picituro No. 861 of li!onollth Mo. 581 and step in :foundation 0£ 

l.!onolith N-:>. 57 in P"notogra.ph Ho. 87. tho t1>Ullda.tion proper "as a bn.-d, 
blue gr,:ij.ood limostono. ~ foundation material £01.' Uonoliths lioa. 591 
GO, and Sl waa a 'brl. tile, tlintllke limestone, thAt was eiurll,¥ ehattorad 
by bl11at1~. 

In Uon0l1th llo. 59 a large corner oi' the koyy;ey \Ta3 lost 
as tho rock brokG to a vortical soru:i sh= in Photognph No. al. The 
vortical. serun ram!UJ:ling in th9 foundation \1:!11 ti~ht and tho rock solid. 
Toe:t nnd grout hole11 wore pi;pad above tb.o .foundation: pour a.lld grouted at 
a late.- date. 

Xho folllldation tor 14on.1llths Hos. 62 to es, inclu::;1ve, nrui 
a x,,r<i.1 hl.uo gr~ined lime.stone· aild. layinc. 1n ho:ri:zontal. stratas. VE,rtical 
kc;r,my i'ace11 were mninWned am a vory 1111t1af'aotor;y foundation obtained. 
See Photoi:;raph Uo. 18. . . . 
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(o) Lowor C7.1ard T>all - Uonoli.tha lioa.. 66 to 711 inclu.sive_. 
StB. 449.58B to ~tuo G~S,OB. 

A sha.llo•• ovet·burdc::i.1 con«1at1~ laq:el;, of river r.:ud c01:1-
1,::.n.,d ,;i t.'1 a: :,mill percentki;e of ll.U'gc-1 loosil1 flo.t, aoft limestone 
boulders, r::;.s removed .frOl:l. the i;u.rtace o:t: .e. hard, conrso .:r••in:ad lim,, •. 

'" . stone i·ock. •.ne natural rock elevo:Uon .;w, prnctically level at o.n eleva-
tion of •125.Sj;. Th'l foundation proper wc.s a hard, fino i;ruinad, blue,, 
.f'li:itlike, lil.10.:tou .. , that :,l:u!'.ttered from llle.aU.n.i;:. Fl/.irly good vorticlll 
r,.ce:. tmro. r:ad11t,•J.n<ad, homi-,ror. A 2-ir,ch teat holo was drilled in each 
oi' tll<l ~onollth:i but a!! tbia section of \\all is 1;0t aubJect to 11. hydro
ctatic ha,id; grouting 'll'as r.ot cu:m:,idered 1:i0co:.s,u,y. · 1 viow typical c-f 
t}:o condition as e:id.ated is lilhown on Photograph ll:>• sa. '.i:be top of the 
vart.l.cal face illustrated is n:.i.tural rock+ lio w4ter seepa~e 111a11 en-
countered int.he ent.ire sect.ion ot wall. 

. . 
Lower !i!iter az:a Einergflllcy Sills - ~ollOlit.hs Hos. 42 and 
4:S. 

'l'hF.l .foundation m;;.t,;rial wa.:1 s. hard, ;:;ray, coar11<> gr1a1:-ied 
lli!:o;;tone rock &t the surface, '1'111.ioh eh:mged to a tinar e;rain<>d, brittle, 
blue J.i.,iostone at ths b~d. 'l'h,, roe.:. structure wa:i httrtl, do1111e, o.nd fraa 
fio:~ op,;n ao61ll3 aDd ee.,page. Vertical t'aee.s ~,ere lllsinta.ined e:itcept at 
tho Nu.ls whe.re tho rock !:,.ce was brokon duu to heo.v; blaat.ing for tho 
wcl.ls i:,1-oper. 'I'he vertical :t:noe lroi::an on the upatrell.!::: 11ide o! the ml ter 
.:,ill, a« shonn in Photo;;;raph. :.o. 251, ws.1.1 du,1 to tho chanee in deoi.;n .,f 
tl·.o l3illa a:i e;.:cav.ati.on tor tho <'>ri~iml sill till$ une&r way "hen tho c:J.ange 
,;;,_;; rw.de. Test a.i:ri i70ut bolos in both sills revealed no tleepage o:- 33Ma, 
but 1,ore pi;sd above tho .t'our.dation tor i:roli.ting. Ilu..-ing ~uting ope:ra
tion.:a vra t.er wa.11 pwnpau throu.t;h th@ relio! drllins 1a. ooth sills to keep 
thaa open. 

(g) Upper liiter and f.mor.ior.cy Silla - Monoliths Hai,. 40 
a:i.d 41. 

The .:rock atructure ,n,.11 a hard, couso t:rainod llt1eotono. c.t 
t!:e .st:rfaca nud a finor grnined, blua ll:aer,to:i.o e.t the bod, providing nn 
e:xcoll,mt .f"ounda.tion for tha sills. Due ·to tlla depth of t.'11? upstTe81ll ::.-ock. 
c-..:.t, tho chrumelln,g was l:lado in tl'IO steps. Tho first cirilli.Cll: was :t:ro:z 
r:.c_tur~l rock to elova.tion 485.Q±., but tho rock broko appro:idme.tely .a :Coot 
dcc;>or duo to a 13&..lU at that point. Thci up:it.re!l!!I face was the!:1 st<"p;,ed in 
8.:!;. in.'ihos, t.nd driller! to elov,.tioll 464.Q!, to tha bottom of the. ko:fl1a;;• 
'.i:ho upper cut conta.ined savor.al saru:;s thn.t can be seen 1n Photosraph lfo. 
2-~1, and th;:is,., :3eams aro at 11.p:pro::dmo.tml.1 tho :iruue elevation as tho11a lound 
ii:. the upper ~cle wall £01.1.lld,~tiorui. Rowever, the i'ounda.tion proper '7lU! 
.,;o::id, toet holes all <l..."":I lllld without 1100.-.1,11; except Nos. l &n.d 2, "here tl 
.:.et sew:i vm.a hit npp."'OXirwtely lO .f'eet bel.ow the. !oundation bed. Thoaa t?IO 
hole11 di.schar&ed no · :eapago wato:r. · · 
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· A portio::1 of: fao dowcstrerun f',:ce Lroko ®t to the seam at th3 
:roun:lr,tion lov,;11 as nha-.tn in Pnotoi.,Taph No. 2-~lS. ihls rock -,,;n:i romoved 
o·-ttc;i,fo tho ;;;ill j;.rol)or on-1 tho rc::w.ininz o:.,ace filled ,;j,th concrete to 
olovc,.tion ,wo.o, tho le.vol of t.lio lock C!l~bor.. The fo;.mdation bed 1,1 
illuctrntod 1n Photog1•c.p.'1 lb. 2•J.IS. Test u."ld irout. holes were drilled 
::cr.c- ,;raat·~d, o.s shown 011 th,:, nttac!1od sketch. During grout.inf; oporat.1.ons 
rmter 0 ·c.:i pu:::pcd th.."'OUi;h the r"lio.f dr.i.!.ns to insure their clearaoca. 

4. G'!'outir.g.-ill ~rout o:.n:1 toot holes were p1poo. to tho top or the 
~-o..,:idntio:i p:;:u- a..'ld le.to tho loci: tWl!lol; thore!'o:re, all grouting ope..-a
tions were con,iuctod at a later date. A sz::ill air driven pump was u::od 
fo:- .;routln.:; cud if oxccsaive e;:-®ting !:m(l boon required this pump 10ould 
hr,vv toen !..'llpr::,ctic.:u. aa o:tl.y comcnt and .:ater mixtureo could bG pum.ped. 
'l'bl .amount ot .;rout u11ed in ~st ca2os was very Slll8ll, ho,greve:i:-, ond a 
l!lixti::i•o ot sni:d, ca:nent, Md water not nocesaiu:r. 

5. P.gcommpndp.tions,_-No addit1oo.al etep11 are :raCOllll!lendod to protect 
tlli.a structaro from seepzi.ge. · 

Incls. 
D·;igs. 02-!.~lO/U, 6530 . 

C. r.:. Perry, 
. lkiJor, Cops ot En.i;ineors, 

District En&ineer. 

Phot.ographs 31 51 7, lS, 27, 481 58, £01 65, Gl, 861 871 102, 1191 
120, lW, iss. 162, l8l, 222, 231, 241, 243, and 246. 

U. s. lZr.ginoor Officer,.:· 
Has!iviUo. Te.lllleasoo. 
Ji'ebrual7 lS1 lOSSo 
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:r: c:;;; ls. Ell!ct, Chlcl Vc'l:l!cr Contrd Pl=ing Enzl,!lcer, 603 UB 

!:'.! :."··•:j;:;;_1:-.c to your rcc;..:.cat £or a w:rittm c;tn.t:mcnt Ccz:~,ri!)ing too of.to:t 
;_~_:,-_ , "' to lc~:!to clt!y s~~. or mud £Cama, a! \V:.:cc!o~ lc.:}:.t t,;~c f.::llcYtillJ: 
e,~:.:.:.::.,.,::~1::t lo c~;~a:"-<l· 

~-=:.::·:~::~ ·t:.lO C~·~:,1cr~t!:O:l Pl"'O~ c~-::·rie.:1 Cll t.1 :: :::-a, CVC'i:':J* CO!'O t'l:ul 
1-;;_:·_:.::~·, c:-.::.""c~,.:lly. in t~.1:- p~.:::Gc!l:e: 01·· tt:; ~. _·_5 :;:rI:o r::t:~.:::,!k:~ i:tl'on!!.ntio:::i 
~::; :.;·•~lI:D3.c fro:n tL':.3 c:,:rc:J rc::;::r:( r ..:<L ~;_, ~ ~ ': :,lc:;1.::; -r1:-:.o le_:-3c!.l ttc 
CO'.:":·;:.i \-.~23 ::.h.-:l""t c.t:.J L1clt!:\::l dl ~7; ·•~-·'"" i:: ·-:,,~~-'.·:.~~C,J. i..'""l t2:c le.:;:. !:vc:.1 
,~::t:.:; ell;";:! t1c:::t:1cri:~J' ·,,v~::: :::c~:-~ ; 'i.21c !:--.. ..,,:::/; A-:r,:;·.::~:::s cf !;:.th r:~:·ic::s 
"\;.:: ~:-_;;: ~: :.:; ~.;.d eH:;:1t ~vc:-:C:.:::~ .: , ::c,:.! r-:::.s:.: ..:.: . , !:1 DJ le:;; p~:.: _-,::.r-,:2 t.~~ :~l 
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FOUNDATIOif EXPLORATION FOR NEW WHEELF.R LOCK 

John M. Kallberg 

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 6Cx:i 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 1440,l linear feet were drilled along the proposed alignment of 

the river and land walls 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 channel {Exhibits land 2). 

GENERAL 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 Fen.~eman.1 

This physiographic subdivision is characterized by a young to mature plateau 

of moderate relief. Between Wheeler Dam an:l. Wilson Dam the outcrop belt of 

l. Fenneman, N. M., Physiography of the Eastern United States, pp. 
415-427. 
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the cherty middle member of the Fort Payne formation is crossed by the 

Tennessee 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 tl:Je project. The total 

thickness of this formation in Lauderdale County, Alabama, is in the neigh

borhood of 200 feet, The Tuscumbia limestone, also of Mississippian age, 

overlies the Fort Payne, This formation probably is present in the uoper 

part of the hill forming the right abutr.ent well above pool level of \,'heeler 

Lake - elevation 556. No outcrops of coarse-crystalline, slightly asptaltic, 

fossiliferous limestone typical of the Tuscumbia have been seen, but t.'1e red 

residual clay 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 foI'JllE.tion at higher elevations in this vicinity, One exploration 

hole (5+55 DS - 60 1 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 involved 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 

a.~d the regional dip is a degree or less to the south. 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 
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the river, with the axis more or less parallel to the course of the river. 

As a result of this minor fold the rock strata in the area of the new lock 

strike N J8° E and dip 1½• to the northwest. 

DETAILED GEOLOGY 

Stratigraphy 

Various uni ts of the Fort Payne formation are the bedrock a".; the 

site. Overlyi..ng bedrock are thicknesses of detrital and alluvial material 

varying from nothing to 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 (J) fill 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 oottom 

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 ma.inly frcm 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 

right 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 tr.a land wall of the new lock will be built. This fill is made 

up of,lL'!lestone slabs ranging up to a cubic yard in size embedded in a 

matrix of sm~ c· rocks, clay arrl silt. The maximum thickness of fill 

tr.at was encountered in the drilling was 18.6 feet; the minimu.'1! was ll. 7 

feet; 'and the average was 14.4 feet. 
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Fort Payne For:natior. -- A ma.ximw. of 88 feet of the lower poo•tion 

of the Fort Payne forrr.ation was encountered in drilling hole 5+55 DS - to•R 

{Exhibit 2). From examination of the cores it was possible to subdivide the 

Fort Payne into five distinct units of varying thicknesses. The highest 

unit is composed of light-gray, coarse-crystalline, fossiliferous lL'lle

stone in beds up to two feet thick. The total thickness of this unit is 

not known but a maximum of 6.5 feet was recovered from hole 7+40-60 1R. 

A thin, but persistent, bed of medium-gray, fine-crystalline, areillaceou.s 

limestone underlies the upper coarse-crystalline unit. This unit averaged 

l.5 feet thick in the l4 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 penetrate these first two units. In all the 

holes drilled from the barge in t.~e lake, rock either had been excavated 

or eroded below these two units. The next lower unit is similar to the 

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 w:1ich the dis

charge tunnel will be driven. This unit consists of mediuxn-gray, fine

crystalline to dense, slightly argillaceous limestone. The individual 

beds are a foot or less in t..'lickness and thin shaly partings usually 

occur along the i:eddir.g planes. In most respects this u.."1it is very 

similar to the rock which afforded t.~e foundation for the lock recently 

completed at the Wilson project. From examination of the cores there 

appears to be one !l'.arked difference, however, in that there does not 

appear to be nearly as much chert in tha rock at Wheeler as there was 

at Wilson. Two key horizons were noted in cores from all the holes 

drilled. Key bed "A" occurs approximately 6.4 feet below the top of 

the unit and consists of o.5 foot of dark gray to black shale. Key 

bed "B" occurs 7 feet below "A" and consists of 0.1 foot of limestone 

containing small green specks of mineral glauconite. These key horizons 

are shown on Exhibits l and 2 and were used to determine the geologic 

structure in the lock area. The lowest u..'1it 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 t.~e rock strata underlying the lock site are essentially 

horizontal, matching of key beds between drill holes indicates a dip of 

approximately 1½ 0 to t."le north,mst" The strike of the bedding N 38° E -

makes an angle of 42° with the centerline of the lock - N 80° E - w:ith 



tho result that there is an apparent dip downstream of 1.5 1 per 100 1 

and an apparent dip to the nor·,:,): or into the right abutment of l I pe::-

100'. 

Vertical or near vertical joints are undoubtedly present in 

the foundation area, but only two were encountered in the drilling. 

30th of .zse were above foundation grade. During the construction of 

Wheeler Da.--n 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. 

Ph:,,-sical Character of the Rock 

The lock will be founded entirely on the Fort Payne formation, 

Although often somewhat shaly, this formation is hard and resistant and 

has a."llple strength to ~~pport the weight of the lock, No recent tests 

have been rr.ade from rocks in the lock area f'or shear and compressive 

strengths, but tests of samples from the dam foundation made during the 

construction period give the following results. Nir.e spec:L"llens tested 

in compression showed an average compressive strength of 23,66o pou..~ds 

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 portion of' the Fort Payne farmation at foundation grade 

the rock is relatively thin-bedded. The bedding planes vary in spaci.'lg 

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 

s',aly pa1·ting, they are tight };hero undisturbed and show no developirent of 

weak, soft material, or clay along· them. 

6 
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Foundation Conditions 

In contrast to most sites with limestone foundations that have 

:::een explored in the Tennessee ValJey c:;rea, no evidence of serious foundation 

defects was disclosed by the dc·illing. No cavities were encountered in any 

of the holes drilled and no weafoering .,as seen along any of the bedding 

planes. This rnar~ed lack of weathering effects is probably attributable 

to two t.'lings. In the first place, the Fort Payne formation is relatively 

insoluble in this area as it contains a high percentage of siliceous arii 

argillaceous material.; in the second place, during the construction of the 

existing lock and darn, a~d prior to that when the canal was excavated, the 

o.c::.ghtly weatherec. rock that was near :.te surface in the present lock a~·ea 

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 

encountered in the construction activity. One exploratory hole (5+55 :}S-

601 R) was drilled through the Chattanooga 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 outJ.et where it would be some 45 feet below 

invert grade. 

Construction Problems 

Possible geologic problems during the coratruction period can l::e 

divided into three cate.gories. '.!'hcsa are problems enco,n1tered during 



(1) excavation, (2) grouting, md (3) tuxineling. Each of these will be 

discussed briefly. 
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Excavation -- The fo,.mdation rock at Wheeler is very similar to 

that at Wilson. It is a flat-lying, thin-bedded, relatively brittle, 

siliceous to argillaceous 1L"C£~;t;:,ne, If due care is not taken in spacing of 

blast holes and loading of t.'1e cbarges into these blast holes shifting along 

the near-horizontal bedding planes will take place as it did at Wilson, 

thereby necessitating the removal of otherwise sound and perfectly suitable 

rock, The e:iq:erience gained at Wilson shoc:.ld prove valuable here and 

procedures developed during tte later stages of the Wilson constructior. 

progran should be followed here for optim;i,-n results. 

During the construction of Wheeler Dam the final cleanup of -she 

foundation blocks was deferred until just prior to pouring concrete. 

was found that over mos 1, of the fo-,indation if final cleanup was done too 

soon the exposed rock surfaces would slake and crack from alternate expansion 

zr.d contraction. The only strata which is expected to disintegrate markedly 

upon exposure to air is key bed "A" (Exhibits l and 2). This thin - 0.5' 

average ir,ickness - horizon was the only one to show any signs of disinte

gration in me cores. The other cores recovered from the exploratory holes 

tave shown no tendency to break down after several weeks exposure to 

alternate wetting and d::-y:i.r,g and, from this evidence, it does not appa,::• 

that cracking and slaki!'g 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 lit-'olc> grc~ :in£; should l:e required in the 

foundation area for the lock. The exp~-)ra-'oory drilling has shown the 
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rock to be tight and sound and no cavit,ies were encountered. If the final 

foundation g:rade is set above the thin shale horizon of key bed "A" "!:his 

u.,disturbed bed should serve as an adeQuate cutoff with no grouting required 

below it, The possibility is present t,hat there may be a few vertical joints 

which pinch out be:ow the key bed "A" horizon. If, upon exposing the fm.1..,dat

ion, this proves to be the case, these special areas ca., be treated individ

ually as required, 

Tunneling -- The major problem envisioned in driving the proposed 

discharge twmel is the possible occur: .. :mce of a solution chan.,el t::i.at would 

permit a heavy flow of water to enter 'tr,e excavation, This possibility can 

not ba ruled out, but the soundness and tightness of t hs rock make it appear 

to be a remote probability, It is believed that if proper drilling, loading, 

anG shooting procedures are follcwed the tunnel ca.-i be safely driven, Load

ing should be light enough so that any incipient vertical joints will not be 

appreciably 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 observations should be rrade to detenni:ce if excessive leakage is 

indicated frorn any of the holes. If such leaka,;e ~head of the face is 

encountered grouting !l'.ay be necessary before the tunne 1 heading is adva:,cad. 

Ccnstruc"Cion lfuterials 

No specific investigations have been made to locate an adequate 

supply of sqj.table ag,oregate, The quarries furnishing aggregate to the 

'.:ilson and Colbert ::,rejects would 'wo capable of supplyizg sufficient ma:;:,erial 
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of suitable quality. If these sources are too distant from the nroject 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. 

C0NCLUST0,fS 

!lixploratory drilling in the area proposed for foe new lock at the 

;•/heeler project has shown that no serious fourrlation problems should be 

encountered in the constructior. of the lock, Cores showed the rock to ba 

sound and unweatherad .;hroughou,. Inasmuch as the foundation rock is 

essentially flat-lying, thin-bedded, a."ld relatively brittle proper cc.:·e 

should be taken during excavation to prevent shifting of sound rock 

bedding planes due to overloading of blast holes, In driving the discharge 

tunnel observations should be made of all drill holes in a round prior to 

loadirg to make su::.·e that excessive nows of water will not be encountered 

wr.en the roum is shot, If excessive flows are noted, the area ahead cf 

the face should be grouted before the tunnel heading is advanced. 
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GEOLOGIC RECORD OF. DRILL HOLE l of I Page ____ _ 

PROJEcr __ ~NE=w_·~,n~HE="]=.E=•R=--=LOC=~K'-----

HO[.E Nm:mm :LOCATION GEOLOGIC FORMATION 

2+·00 ~) .. s. ! 46 1 .Ceft Fort Payne 
EU.:\'ATION OF SUIU'AC1'; El,EVATION Of' RJVER BED :ELEVATION OF WATER TABLE 

4,cq ? v .. ,(I,_ - -
ELEVATlO). TOP OF' BEDROCK THICKNESS OF OVERBURDEN iELEVATION OF WATER LOSS 

489,2 - -
ELEVATlON BOTTOM OF HOLE SIZE OF OOUE ELEVATION OF WATSR GAINED 

470.6 36 11 Calyx 486.5 
BOTIOM OF SERIOUS WEATHERING BOTTOM OF ALL WEATHERING DATE STARTED IDATE COMPU;TED 

439. 2 483.8 April 1961 ,;ay 2, 1961 

! 
ELEVATION DEPTH THICKNESS LENGTH 

MAT~IAL o, FIi.OM o• Of CORE DIP OESCII.IPTlON 
STRATUM SURFACE STRATUM ltECOVEII.ED 

ROCK DRI L!J!G 

Limestcne 489.2 o.o 5.9 5.9 J:.·IeditlID.-gray,. mcdiUtil to 
f'im-g::ainea., crystalline 
vO S.l'.l!;nC.1..y art:;11.1.aceous. 
Rock fractu.red to 488.o. 

' 
.:>l.1[;!1V.J..Y :,;ca.t,:·erea vert.ica I 

h-joint stri}:irg N"'.·l-SE pine ... 
1ne 0•1-· a·c. L~,,.j.o. r;e;. tier 

: -" 
0'' shaly 9:c~rtin.g at 486.5. h 

..._Ja2..::-gra;1 , .L 1.:-te grainea, 
LiJ,,estone 483.J 5.9 0.2 I 0.2 grades into sr'.ale. 

Shale 483,l 6.l 0.2 
..uar J<:-gray.,~r~en--.:.\.ey 

0.2 shale HAU~ 

LiJne c ,~one 482.9 6.3 7.7 7.7 
rieaiurn-gray, 1:.1.11.e-grainea 
with quartz/calcite geodes 

Limes::.one 475.2 14. (J 4,6 4.6 As above wit.'! shaly part-
ings. ,iuartz/ caJ.ci te 
nodules 47402 to 473.2 

3-.-'Ti1TO. : 0? HOL£ 470.6 18.6 

! 

I 

REMARKS: ::i'l!'face rock fractured to el. 1,t ).o. Narrow sli htl w-eathered g y 
weathering on 
is very good, 

vertical "oint v 
pic1chos out at el. 48J,8. Some water but no apparent 
shaly parting at el. 486,6. All rock below el. 483,6 

slightly opened 

Robert W. Allen, Geologist 

• 



TVA 4215 (WCP,2,67) 

HOLE Nl.::,:m:l: 

7+02 11 .. s. 
ELEVAT!O:-.' OF SURFACE 

496.9 
.i-:LEVA':'iO~ TOI' OF l31WROCK 

l,96. 9 
ELEVATiON HOTTO!tt OF HOLE 

47106 
BOTTOM O.F sr:ruous WEATHERING 

496.9 

MATUlAL 

Page __ l~o_f_l_ GEOLOGlC II.ECORD OF DRILL HOLE 

i'.E~i WHEELER LC'CK PROJECT _______________ _ 

ELEVATION 
OF 

STR.AJUM 

LOCATION 

92,5 1 !:ight 
ELEVATION OF RIVER BED 

-
THICKNESS 01'' OVERBURDEN 

-
SIZE OF CORE 

i .36" Calyx 
: BOTroM OF ALL WEATHERING 

DEPTH 
FROM 

SUt!.FACE 

R 

496.9 

THICKNHS 
OF 

STRATUM 

UNG.TH 
OF COR.E 

RECOYEIU';O 

GEOLOGIC FORMATION 

Fort ?ayne 
:ELEVATION OF WATER TABLE 

-
ELEWATlON OF WATER LOSS 

-
ELEVATION OF WATER GAlNi.:D -
DATE STARTED inATP, COMPLETED 

Harch 1961 .. i..pril 1961 

OIP DESCRIPTION 

ltra;~.r, coarse 
~L,,,i,,· "-.:,:se:.:-·c.-~"-""'·r,.,.,,e'----------+-----"~'-'-z....+--'0"'-'-'0'----i---'6"-'-2--+----'6"'-'-"-+---+"',c.,;J2.=.u-·w• "-''-"'+ f ossi 1 i f erous 

Tu-ith shaly fE-rtingso 

with 

/ f, 

! 
D&:d, '-ftra,.~ f:·.ne Gl'air:ed J,~, ('., L' ' 

Ii:r'B s"':icne i 7 ?'.'.\? :, ? () .., r,y,_,: .-;r::,c:, ..; .. ,J- ,.... <"!,.,,,.,, C> 1,-c;,, 1 

' 
~.,-.s.r k Key c;::.~ay-;~reen. 

S:nale J,7< c; ?'l I, r, ? n " ,:::'.-..,.~11 0 H: 11 

i 

,.ediJZ.:l cray, fine crystal 
Limu~ -:.=.::nP. !,", < ?, 6 1 7 l 7 , .,,.,,,e ~z:i tb F• '', --:c"1±ie geo· es 

l,7i " ' 'l"f;'~: (;;;' V')H' ~::: ~ 

' 
! 

' 

i 
' 
! 

RE~!ARh:.S: .. c ·weatnc.~ring. KOCK exce.Uem;, 

Robert W. Allen, Geologist 



TVA 4215 (WCP-2-57) Gl:OLOGIC Rl:CORD OF DRIU HOU P 
1 of 1 age ____ _ 

PROJF.cT N'Zv.' WHEELER LOCK 

HOLE X~!'l'.tH:Jt :LOCATION GEOLOGIC FORMA'TtO~ 

7+36 I). s. 85.5 1 Left Fort Fayne 
El,EVAT!OX OF SURFACE El.EVATION OF RlVER BED ELEVATION OF WATER TABU: 

h91.6 - -
ELf':VATlO'.\ TOP OF BRDROCK 'rlllCKNESS 01" OVERBURDF..N ELEVATION OF WATER LOSS 

491.( - -
1':l,ts!VA1'!0'< IIOTTOM OF HOLE ! StZE OF CORE ELEVATION OF WA1'ER GAINED 

466.5 36n Calyx -
BOTTO~: 01:-' SE:RJOtJS Wf'.:ATHERI:SG B01TOM OF ALL WEATHERING DATE STARTED IDAn: COMPLETED 

491.6 491.6 April 1961 April 1961 

ELEVATION DEPTH THICKNESS LENGTH 
M/\oTEll..lAL OF FR,OM OF OF CORI: DIP DESCRIPTION 

STRATUM SURFACE STIU..TI.JM RECOVERED 

ROCK J:1-qII a.JING 
·1ea2.um-J..:1..gn-;;:, ,;ra~r, cr:tstal 

TA--~ tone 491.6 o.o 7.6 7.6 ,_ine, .fossili{e • .-ous, shaly 
~ ----uo, '.J .,.L J.. t... .,;,i,.a._,,, 

)arting a-;; 41+.5 -. . -
~,,...,v...,,.,...,,....,. ~1 ... c.....;. UV.1.l.t.:• 

VJ.-:fs uJ...L.ll.LC \; l ul.J 
T.~ ,., ·ne 4Bh.o 7.6 l.3 1.3 calcite geode3. 

·,e ,,1_-.!i:t~J.e t_:.tainca, 
Limestone 

' 

462.7 8.9 5.7 5.7 .1ediurn-thir ... h:;dded.. 

I ! 

... arK gru.y, .1. l~l.e graii~ea, 
Lirne2 tone 477.0 14.6 0,2 0.4 grades into s:1alc belo1·r, 

: : t.Jal'K gra:,r-gre2.."1. :,ey 
Shal,s 476.8 14.8 0.2 0.2 shale HA.HQ 

rys ~a.u.:i.ne Wl't ... 1. caJ.c:i.w 
L:bne; tone 476.6 15.o 1.6 1.6 eodes. 

Lim.estor;.e 475.o 16.6 8.5 8.5 ·ledium-ftne g2ained. 

BOI'TC·i OF HOLE 466.5 25.l ! 

! ! 

REMARKS: No we.,;,.t!:.::ring. Rock excellent. Thin shale zone at ,04.5 will 
over1:reak dw::.,1g blasting--could be source of slight amount of water, 

proocbly create 

Robert w. Allen, Geologist 
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SWOOL .;;cport No. 7339 28 July l.96]. 

l. R~f'erences: 

~~~;.;lts of Tosts of Found.ation Core 
Wheel.et" Lock and D.:mi 

TeDne:ioee Vlll.l.ey Authority 

a. Telephone conversations betveen the Chief, Concrete Division, 
u. s. Army Engineer .:aterways Experiment Station and the 
Enr:ineer-in-charee, u. s. Arr:iy Enr;ineer Division Lnboratocy, 
Southwestern on 19 and 20 July 19{,l.. 

b. Letter f'rom .the Director, u. s, Arm:! EQsmeer Water.rey-s 
Exper:b:ent Station, dated 214 July 1961.. 

2, The f'ollowtng !lX Corea t:rom the Vicmity of the foundation of 
Wheel.er Lock, ~A, vere :rece::l.wd 21 July 19{,l.s 

SWD Sn..":rnl.e lo. 

F-1817 
F•l818 
F-1819 

Description 

15 sections of me core identified as "A" 
9 sections of NX core identified a:; "B" 
3 sections of me core identii'ied as 

"compression" 

3, T11cl.ve spec:lme:ns of core mar%ed "A" were tested f'or torsional 
she8.r, o:ic half' of' the specimens were tested in the moisture condition 
as r:::~uivai and one-half were tested Clf'ter vaCUUlll saturation. It is roted 
tJ-::lt :ill but one of' the specimens f's:Ued helica.l.ly and sliding resistcnce 
cft2"' :ohc~r could not be obtained. Sl.id1ng resistance Wl:IS determined at 
lCO, '.:.G), rd 300 psi f'or the one spe•Jimen (A-7) tbat failed on a horizontal. 
-r::.. , : .-!lts of these teats are shown in Ta.'ble l end on Plate 1. Three 
s:c~"~ ~:~,::; :r.:n·ked 0 Co::pression" were t:isted for unconfined compression, 
R:lscG..;;z of these tests are abo'.m on 5.'.lble 2, 

';. All specimens vere tri:msport,:!4 to the l.aborator., inundated in a 
·.:.".:c: ;;,~' :·;;tor. Recrults of moisture content determinations of the "e.s 
r:lc.:c2v;.;,l" ::~cz:imens and the "vacuum so.turo.ted" s:p3eimens indicated tlult 
ths: c::: .\rlc.:i were saturated 'llllen received. Tb.is was also indicated by the 
i'.::ct •:;:..:, t free vater vas extnlded t1'0ll1 the spec:!mene during te!lt:l.ng in 
co:-~"~::.,sion. 
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swm. &part l'b. 7339 

mm 
Sample 
no. 

F-17,J.8 

Specimen 
Ii)._ 

A-1 
.A-2 
.A-3 
A-4 
A-5 
A-6 

A-7 

A-8 
A-9 

. A-10 
A-ll 
A-12 

2o0 
3.2 
3.1 
4.8 
2.6 --2 

7.7 

8.6 
5.1 
7.1 
6.7 
4.7 

)bisture Unitll17 
Content, s weight, 

LbsLcu.ft. 

- -3.2 15C}.2 - -3.0 159.4 
2el J.©.o - -

-

2.5 161..6 - -2.5 UD.6 - -2.7 159.7 

----- - --- --------

~ NO. l 

Besults of i'orsicmal Shear !'eats 

EX Core Identified as ''A" 

Sl.1d1Dg 
Norme.l M:>dulus of Besistance 

Loa.a.a Ruptare in after Sbear, 
I?!i Torsion1 ~si psi · 

Moisture Condition: As Received 
lO 2£ff -100 345 -
10 162 -100 409 -10 441 -100 410. -

Moisture Condition: V8.Cll1:a Saturated 

lO 184 -l.00 ., 59 
200 - 94 
300 - 127 

100 8~ -
l.O 375 · -100 468 -10 ·382 -

100 565 -

Wheeler IDck aDd Dam 

Pemarks 

Helical failure. 
llelical_failuree 
Helical failure. 
BeUcal failure. 
Helical :faU.ure. 
Bellcal failure. 

Failed aloDg a horizontal. bedd"':ng plane; values for 
sliding :resistance with oorma1 l08l:ls of 100, 200 
621d. 300· psi were all obtained f'rau tbe same failure 
pl.am. 

Hell~ fa.il.ure. 
Helical failure. 
HeUcal. failure. 
lJelical. failure. 
HeUce1 failure. 

-~-· -- ------ .~-
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LOCK WALL 

EL. 496.:1 

DETAIL A 
scale ,f: /!o" 

(8LA5r Hou-, 3" ON C<NreR7 
-· ···0- · ------ - 0 · ··----O>---~---e--

~ 

~ 
I\') 

r/RST .eow_ Or BtAs_T 

0· -, _ ..... ,_,, ___ ,, -'}------A---L.,_-,---A----

t' 
"1 ; 

---0 

" 1--'zoe1mo °a%'%°-!,~] ~ ~. I . Fo,e lo ' ... ~; \i . 

\_e_; - ·- -0-- ---- --

; ! . ~ 

... ---0--

----0--

I.cw 

~' 
.:J0-0-0000$-<l}-eO O Cr f 

- e0000-000000000~-_.. ___ _ 

cL. -f96.3 

DETAIL 8 
Scale -;#_; t!o~ 

~J.OCJ: WALL 

"S,. 

~ 
l 

eL. 46-4 

~, 
~ 

~1 
~ 

£L. ,;.,se.S 

~, 
~ 

~, 
~ 

~ 

~I 
~-

l.i 

~i ~1 ~ 

{_ NcW LOCI: 

80.0' 

9.5'' 
-~ ·+95:J ----- --

LOCK I :-- --
WALL I 

----- --- ---- - --- - - ---
FIR::),T S/IOT 

S_!_ 

l.tKK 
WALL 

ltnedrrl/in~7: .SECOND S//OT . : 48~= 

]
,!-1- - - - - - - - - - - - 1 ~ s·ro1,e. S'IN~LE L/NL' O.e/LLIN6' 

TH/.l?O S/,IOT ;:---' 

,~-~nnP-rJ./ Sf/1JT·1te!MT-"1~ 

:· ... ·:·;.;.::~.::~. ·,. 

77.4 

SECTION A-A 
TYPICAl FOR DETAIL A 
· Scala: l~IO' 

,. 80.0' 'I 
~ ,-_!.9:!..'L____________ ~-

' Fll(ST SIIOT ----------.:::.;t:_:~d tind ~lean~d__':.,, /land After First Shot ;(-f90.:S~ . 

- _ --<~SFi'ONO sNor , ,,,,,, I 
"'"-• Ii; RWKTH wour--~ s,0'' 

SECTION B-13 
TYPICAL FOR DETAIL B 

Sctik: /'•,ZO' 
('Sta 0.,..S5D) 

491-t 

OETAIL·A 

·;1 ~1 ;t. 
<\l 

PLAN 
Scale 1:40 • 
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BLASTING OATA 

,oce10O ROCKcwD OYN'AM,l;{e P~fMACORt 1-/0tES 

J- 8-61 
TO 

3-,ZZ.-6/ 

3-t?~-61
70 

,f-ii!.l-61 
4·,!A-61 TO 
S-i?..4•61 

'TOTAL 

3691 
7i?.S-5" 4-1-.S-OO 4-i?./5 
/.966 · l'Z.OS6 /.1,1,?. 

3J!.,/!J6 
l9.17S 86,S0O 775"5" 
o.s97 i:!,69i! O,i!!.41 

11,010 
ll,3r;.S 69,300 69r'l.8 
l.of!.9 6, i!.94- _ _ (!~6Z9 

46.837 
~7,75"5 .Z00,300 111,898 
cJ.8tJ6 -,f..Z77 04-0!J 

sce71e C?s noted 

AUXILIARY LOCK 

BLAST I NG OETAI LS 

WHEEL[R PROJECT 
TENNESSEE VALLEY AUTHORITY 

0M:SION Of' CON5TRUCTION 

:SUBMITTED APPROVED 

u~ .• :r~---
f/f:LD Orf/Cf_ 61 K 1/047 RI I 

•tc:D•O 011AWINC A~ COl<ST.UCTt0 -- ___ j 



"' w .. 
< 
L 

% 
L :1: 
~ 1l 

•. 

z - . .. "' " .. ~ .. 
~o 
" -~ 
00 z-

++++ ++"4~t~ 
!-+-

·-Hf++-t-1-

II 

± ~L;i 
~ 41 

I '-

' ' 
' ' ' ! -' ' ' ' ' ' ·, ' ' 

' 
'-t--- )'i +-t+H+l-+-H-1-+-t-!· 

I I ' 
' ' 
' ' 

' l 

. 

1-HH+-'-' 
I ._._...,_.._; . .-,H~--'-! 

' 
'-4- !..-~ 

~ ~ f+-t-4 . 
,+ 
' 

! ' 

j 

l 

•-⇒ ' ++++++·"'-++· •· 
' ' 

'"' ""' - -i ' 
I ' I 

' 

' 
I 

' ++·t·· 1-HH-+++ 1 H1 H-++++-H4+++-H4+++-HH-++➔-HH-+++-HH-+++HH-++++-H-+-++-1-H_r+-1 HH+, ··l-t~•---'4+ 

' ' ' ' , 
•'. .. 

~e~:.i~;:.·:.:;~~- ·~~ ._,,,.,. . 
.. ,> 

' , .. ,. i 

, ~.'.,';,\, Jt~\/ .. /: ... ~.•: ~s~~{:;:,.~1.,..,~-~ 
./::· .. ,:{, 

i;t.\}i~_.:,t~i\~i:t~i::l•.;~:-.:-i~~~i~i1;;.; ~·<. ~ii: ;.::.; .. .:~-:.~'t" ·.i __ , •.• 



, 
:'.,· 

RE?OR.T 
F~OM 

\~_-·) SOUTHERN TESTING LABORATORIES, INC. 

BIRMINGHAM, ALABAMA 

Cont. 61X58-56629 

MJ..ixK.:!D 

November 3J 1961 

LAS NOS. 164,322 

r;:::cc:,v::;:;. ;=;:011. Tennessee Valley,\ utl"ority, Knoxville, Tennessee 

Rc:?o;c.,::;;; -:-o Tennessee Valley Authority, Knoxville, Tennessee 
''•r. Berlen G. I•,oneymaker, Chief Geologist 

10/9/61 

W'LF-2 YTLF-3 

Silica (Si~2 ) 58 .08;-~ 54.28% 55.16% 
l ~ :7; l n t::r:: oxide (Al2o

3
) 15.4 7~,; 20.78% 19 ° 2'' ~) /;;; 

,=---o!'l oxide (Fe2o
3

) 4.171; 4,30% 30°' 4. -/0 

0alcium oxide ( Gao) 4.1of 2 .1s~; 3.14% 
I,:aznesiun:. oxide (Mr;O) 4 ~ o,,, 

;,.,;U/v 4,38~4 4 .48;~ 

!D:;;.:1ge..nese Oxide (=-1110) .,c-12% .014% .024'.it 

T:. t ani uu Cioxide ( ':'i02) .38fo .84% / rt 
"40p.i 

Sodiu~ oxide {Ma Q1 ,. 2 ' 3,667; 2.72% 
2 9 __ , 

Q )/-> 

?o~assi u::~ oxide ,~20) 1.97% 1.88% 2.11% 
Loss on ignition 7.78% 8.29% 7. 727; 

Typical shale o:f "A seam", above mud seam, as recovered in cores. 

WLF-2 

WLF-3 

Sha.le of "A seam" immediately above mud seam taken f'rom wall of' 36" hole. 

Mud from mud seam near base of'"A seam". 

ir1 ,.:; R::PCRT ;,H;:;;.7 NOT t.IC CO.PrEO 0.R RE?RODUCR 
IN WXOt..:: on i"AA:T WITHOUT PERMISSION 

b 
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ROCK EXCAVATION 

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

490. 5. Excavation of trenches for the filling and· emptying culverts followed 

·the cbamber excavation and extended 6 to 8 feet lover. Tbe north line of the 

south culvert cut was line-drilled to grade along its :f'Ull length. From 

station 3 + 54 to station 5 + 92 tbe south line of this same culvert was 

drilled from approximately elevation 488.5 {bott~ of original trench} to 

elevation 486.5 and shallow 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 step was done and 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 boles 

·sere used to make the :f'Ull cut. Blasting in this area was done in May. 

Along the old lock wall {station O + lOU to station 3 + 54D) a trench of 

approximately 2-foot depth remained after.the general area cut was made to 

elevation 490.5. Tbis trench was widened by using shallow blast to 

facilitate double-line drilling {adapted as an alternate to a plan for 

broaching decided upon earlier}. Following this and. starting in early May, 

double-line drilling was done between atation l + 00D and station 3 + 54D. 

This drilling was 2-1/2 feet from the north toe of the old lock wall. From 

station l + 00D to station O + lOU, double-line drilling to grade was spaced 

8 inches off the wall. Blast 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 spe.ced on 3-foot centers with bples as far from line drilling 



2 

as possible to prevent brea.kage 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 cul.vert was done between May 12 and J1.llle 2. For dril.l.ing 

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

SEISMOGRAPH STATIONS REPORT -

SAINT LOUIS UNIVERSITY 

TlBEEC,EF LOCK FAILURE 

• 

Knoxville1 Tennessee 

November 1961 
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TENNESSEE VIJ.JEY AUTHORITY 

Ott1ce 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.s.c. & G,S, 1929 adjustment. 
Elevations given on a.11 Corps drawings, etc., in this report a.re 
0.3 toot lower based on the :.1912 de.tum. 

Knoxville, Tennessee 

November 1961 

; 
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of t//e existing rock which 1s f/;e l(ey Bed J4' She/le or each Block. Dwg nilmbers shown 7¾* North . 
on Plan above. 

PLAN ~NORTH WALL 
--- ORIGINAL postT/(}N 
-.- EXISTING POSITION 

L...~ Aux Lock 

~ I I I I LOWER GUIDE wj I I I 
t"': . I i AS CONSTRUCTED ELEVATIONS AS CONSTRIJCTED ELEVATIONS 

Gil/de W<'J/1 in Plac.e SOUTH XEY NORTH KEY 
ccil '"'i tti 
C)I ~: l{) 

121 ~ 
-~ l\j 

DESIGN EL 484..3 DESIGN, el. 484.S 

~ ~1 ~ 
~ ~ ~ 
~ ~ ~ 
q ~ /NS£T'A 0 

<rJ SEE MATCH LiNE 

El.56~ 

E/5113~ 

\ __ _ 

\ 

£l .50E.3::::._ ", I 

El. 493.3 ..J._ ~-lL~,~-l---l---y 

·!•.: ....... -

£1.56~~---

-... I() 

~~ 
i~ Ir) 

R~3_i__~---.,----~. 

El50E.~ I ,, '-.. L, 
Orig Rock, £/. vanes 

£l 49.3.:1..:L_ t--t,,_:__----"J'\f-----"'-----l 

BLOCK ENDDFBLO.O £L£VATJON BLOCK 
8 

.9 

. 9 
10 
/0 
II 
I.I 
12 
ie 

D.S. 48"'1.2 2 
v.s. "184.c 4 
D.S . 483.7 6 
U.S. 483.7 7 
DS. 483.4 II 
v.s. 483.4 12 
D5 . 483.I le 
us 483.0 /3 
DS 48.3.S 

'COMPANION DRAWINGS: 

611(11054 THRU 6/K/1068 INCL. 
Block Dwgs. · 

6/K/1053, Scour Marks, Blocks 
9and /0 

611<./1069, Profile .of Culvert 
EXC<!JVofton. 

£/. varies 

r--- ... El Yanes, see 1ates · 

,,.. L __ _c_,Q.f'{Cl§'§ __ j. , ~El varies f.--New /:~cav. 
°rYPICAL JOINT LOCATION FORL ____________ .., 

TYPicAL JOINT LOCATION FOR · -.._New exc8v. 
BLOCKS I THRU B 

ELEVATION OF JOINTS VARIES ABOV€ 5113 
SEE: /VOT€S FOR BI.OCKS 9ANO /0 

BLOCl<S II ANDIE 
ELEVATIONS OF .JOINT.5 VARIES ABOVE 51/.3 

ENDOFBLOCX ELEVATION 

US 484.E 
D.S. 484.0 
DS. -4B3.9 
us 484.0 
QS. 483.9 
U.S. 483.B 
D.S . 483.3 

DS 483.0 

ELEVATION OF THE 496.3 
Sic!? AFiER MOVEMENT 

BLOCK IJS END. D.S.£ND 
2 496.I 495.S 
3 4!J6.0 496.3 
4 497.2 496.9 
5 496.9 496.5 
6 496.0 495.7 
7 495.5 495.4 

'-$ 495.6 49.55 
9 49.5.9 495.6 
/0 495.9 495.6 
I I 495.6 495.5 
le.. 495.4 495.S 

Notes: 
Blocxs .3; 5, ond 6, re I I at time of morement, 
6-E-61, r:Md Block 4 rel! 6,·00pm, 6-4-6/ 

The vertiCcJ/ joints, 1ndefail on comp. dwqs, 
are not scan/led for bond. 

The Coos tr jts. in Blocks 9 and /0 are 110! 
complete smce end e/evt!Jfto/Js are only 
partially eKpased. 

See Dwq 6/K!/054 ror typic~/ Dimensions 
and Design Elevations or Blocks_. . 

Bloc/{s 13, /4, and 15, broken up. See Block 
Dwgs. 

The elevation or fhe botf~ or the old ercav. 
trench, cJdjacent lo Ille toe of 1/Je Norl/J 
Wall and as shown on the comfXJnion Dwqs, 
were ob Mined from "Orig. Roc/r Cr05s 
Secfions." At the time these .sections 
were token /-he trench was rd// of mvcl(, 
lhert:?fore these elevations are approx~ bvf 
svilable for the origir}(JI pvrpo.se ror which 
tl;ey were intended, wlllch was com.l)t1fing 
va/(lm/ls. Removal or I/Je m1Jck ond loose 
rock prior · to bl8.st i ng and after the 
Cross Sections were taken, redvced flJe 
elevathn of fl;e ditch /() 4BB or lower 
in a mc!J)O/' portion o( if.S enffrefy. 

Scale: ;fr"= ,~011 

AUXILIARY LOCK 

EXISTING. CONQ/.TION 

NORTH WA.LL 

WHE£L£R PROJECT 
TENNESSEE VALLEY AUTHORITY 

DIVISION 0, CONSTRUCTION 

SUBI.IITTEO APPROVED 

-~-.. i&,:L .. ~---

FIELD OFFICE 61 K 11044-,.. 
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\. 

Sfo 50.5/J]. 

,SIJ 8{Uf3J 

Bloc/< E is /)artially supported hy 
Block I in this area ~ 

Ar 

New Ex, 

,-r: ·:i 
J· 
rl> l 

... 

Vl[W A·A 
SHOW!N6 8/?lAK IN ST£PS 

6 &.1'-!J"•,?2'·6•·. 

~ 
~ 

~ 

~ ,, 
<:, 
~ 
~I 

~1 
See nof, 

.f.3'·0" 

£15.Jl.3 

£1 511.3 

Orig.~,. 
. See notes dwq 6//(//044 

lJOW/t/STR£A/rf £NO- BLOCK I 

NOT£ I: 
P/ece @· .shallered. 

{l_'-6" 

El 560..32_ 

Approx" .3' f,rack at fop 

LP. El 505 . .J? 
-=---=--

.Projected Key Bed 'A" 
{.shale layer) 

r· '"''"' 
·1 

~-

. El 560 . .32 

tJ.P. El ff55..J1 

l.P. El 506.37 
~ 

8'-6" 

[./\nlDJ I l. 

I 
~E_XHTB IT . 2. 

,tti~'I ® M® l~l®l0 l®l®l0 l0 l0 l<Z;l®I ·1 t1 LI I I I J 

KEY PLAN-NORTH WALL 
Scale: l'•/00' 

~3'-0" 

2.3'·6· 2~.1'·6r 6 if .1•-9•: 22'-6' 
z7'·o· 

constr jfs 

£/.502.3 

<i'·O' 

UPSTREAM END - BLOCK I 
OOWNSTl?fAIJI £NO BLOCK 0- OPP HANO 

___ _,_c..:'-:..A:.;1£.X_L_o_c_k __ _ 

~~ ~ II) 

•:_;-.,; .... .= .•• -.~ ,:•~. ,•1•-.: :•· ... 

:~_- .. _.:.:_.~--. ..::._~L:.:.~-~ . . -:. ;- °":' •• 

8L.OCK ,I 8L.OCK 0 

VIEW 8·8 
FOR LOCATION OF PIECE SE£ 

VPSTR[AM DJD·fJLOCK I. 

Notes: 
Ha/ched areas show location ofconcrele 
/Jroken frt>m the block 
A control point on block I moved d" North. 
No movement occured in block 0. 
Dimensions and Design £/. .shown are 
ryplCt!II ror blocks O thrv IE. 
All elevations shown are Desiqn elevaflons 
eJt'cepf those per. faininq to "New £.rca I(• or 
ind/cc,ted as "Oriq~ 

Rer. Dwg. 6/Kl/044 

Scale:'.JJ"•l'-0' 
except as noted 

AUXILIARY LOCK 

EXIST! NG CONDITIONS 
NORTH WALL 

BLOCKS O AND .1 

WHEE.LER PROJECT 
TENNESSEE VALLEY AUTHORITY 

DIVISION or CONSTRUCTION 

SUBMITTED 

~~--
Fl~LO OFFICE 



.I<_' 

~ ~' 
""'-J r' 

~~ 

~~ "' ~ 1 a .,_____._. A 1 <:i .L! 

I F £--

~ 
ltj 

~ ~---~----,1~' C\J 

_L..,. 
l I 

I J ~e4 ,- -·-··- . - -1 

1---- I 

/··----- I 
t ·· - - - -- -- -- ~ 

f<. 2 1s. t1---=--c · -- A_,,I 
ied agamst . ___ · - · · - ----

Bloc 
j,3/l'J/, 

Bloc/( 
area 

3 Ill f/115 ,V-t) E-----.,. 2':t ----, -
1-- --- - ----- - --- :. --l 
I--:-_ o-;,;,n~-1 p~;;1,;,,; ~ 

,., PLAN A 
.SHOWING ORIISINAL A!/0 PRESENT POSITION 

ELEV AFTER M0J/EMENT 
Poinf £/evafion 
A ____ 560 . .3 
8 ___ 560 . .3 
c ____ 559.o 
0 ____ 559.6 
£ ___ t/-96./ 
F ____ 435.5 

-North limilof South Culvert 
CKCdV. ' 

Block 2 is jammed 
against Bloc/r .3 in /his r .. 
area ~~•· 

Constr jj El 419.J 

Conslr JI£/ .531..S) ___________ __. 

Block I partially 
supports Block E 
in f/Jls area 

Conslr _ii £1 .511..J'J 

Ccnslr if El 4!J6.J'J 

t-------· -----

• \11~~',I 

RECONSTR{JCTED FRONT ELEVATION RECONSTRUCTED- REAR ELEVATION 

~-3~ ~t .. ,, ·- V --~· 

8/oc/f 3 ,s J C-C 
suppor~d llere PLAN-Pl£Cc I 

(see B·B 6/K/1056) 

s,,_ £/11vdfion_A-A 

ll §02.J:J. 
·Con.sir JI 

P~jecfed Key Bed~" 
(shale layer) 

Orig.£/. 490:r, see 
no/es dwg 6IKII0# 

see £/ev&lion .8-8 

Projected Key Bed ;i" 
(shale layer) 

-1 --,l 

I 
I 
I 

·. RECONSTRUCTED UPSTREAM ELEVATION RECONSTRUCTED DOWNSTREAM ELEVATION 

/ui~11®11®~1®1®1®1®1°!0 !®!~1 ; 1:BIT 
3

~ 

·cl! Aux Lofk __ _ 

KEY PLAN-NORTH WALL 

8/oc/r I parftally svpporls 
Block c in this area 

Projecfed Key Bed W 
{shale layer) 

SECTIONAL ELEVATION A-A 

·O 

Scale: I'• /00' 

Face or 
lock wall 

D-0 

Block,? is in confac-f with Block 3 
ln fhis area 

/ //. ~~---/ -) --,L--
/ ///,p' n ~ . 

---- I -

0..1' 

B·B 6/1(//056) 

Projectect Key Bed ''A" 

(shale layer) . 
SECTIONAL ELEVATION B·B 

NOTES: 
Nole 1, Concrele In these areas wel1!' 
broken and sllalleretl in small piea!'s. 
6£NERAL: 
P,~ce 0 remained in origindl position. 
Hatched areas show the location 
of piece ® afler movemenf. 
All £/. shown are Design£/. except those 
indicated as Or19 or those perrainin9 to. 
£,rca v. /'or Main Lock. 

Re( Dwg 6/K I /044 

Scale:_A' • l'·tJ~ 
except as noted 

• AUXILIARY LOCK 

E.XISTING CONDITIONS 

NORTH WALL 

BLOCK 2 

WHEELER PROJE.CT 
TENNESSEE VALLEY ·AUTHORITY 

OIVlSION OF CONSTRUCTION 

~UBt.llTTED 

J..i-:2.::r...w,&&--
FIE.LO OFFICE. 

I 
I 
I 



\ 

f \.j r.J 7 "4~ rNorf/1 /Jmdof So11ft, Culvert e.rc811' 

~ 
"' I\J,. .• ·, ~-. f.''°: · ~·. . 

,·. 
-~.: ... · .. : ;4 ·~ 

~ 
lei 
I\\ 

£UV AFTER .MOVEMENT 
Polnf Elevation 
A ____ 496.0 
8 ____ 496 . .3 

~Orpi~:-
1 local ion h 
I L-------1!~ 
I ~ . . 

~. /"Block 2 is jammed against 

I .___ -
I 
I ~, 

~ 

;ti 

~ 
L 

J. Bloc!< 3 1n rl!is area 

This lace W6S origina/(y 
,08rl of Lock wall f"c1ce 

Piece (Z) ·or bloc_k .J laying 
on plece Q) of block .? 

't--- : ,.._See Nole I 

RECONSTRUCTED FRONT. ELEVATION 

PLAN 
Pieces 2 and .3 nol shown 

B-8 
Note: 

A_j 

This ,'.s /he only support piece CZ) has lo keep 
it from fc1/ling info /he lock chamber. 

:!!~.{U:L ...... 1~; •...... · ......... . 

rConstr it£/ 519 . .J 

•• -=.. .. ,,,.:-.::... .,, 
1'.-..:......\---+----__:_..L-_. rCon_;fr· ,~ £/531.3 

Constr .il £1 .511.3 

El. "19a ~::::\_
1 

See notes 
· : £/. 484. 

Prqjected Key Bed~._ 
(.sf"lale layer) 

RECONSTRUCTED UPSTREAM ELEVATION \:~:~~~~:-

RECONSTRUCT£D REAR ELEVATION 

EXHIBIT 4 

1 /U1~11®1®1®1~1®1®1®1®1°l®l®I~ ffiuJ 
rt AuKLqc~*~------

KEY PLAN-NORTH WALL 
-S_caltt: /••100' 

/Bloc!( Z is jammed agai/J.sl 
/ Block 3 in ll11s area 

/ 
1----onginal positio, 

Rock-mored with 8/ock 
SECTION A-A 

LOOKING ~OWN.STREAM 
Vl£W LOOKING UPSTREAAI OPP HA/VD ANO SINILAR EXCEPT 
NO SUPPORT AS SHOWN IN SECT B ·8 

NOTES: 
-Nore I: 
~ In lhese a~as shaffered in .smtJI/ pieces, 
GEtlERAL: . 
Plece (l) remained in original position. 
Hatched areas show location or pieces after movement. 
For location of" piece ® see PLAN. Culver! face oF this 
piece is on ilollom in PLAN 
All elevations shown .sre Deslqn elevations 
except I/lose indicated a.s O~✓-9. or Mase pertaining 
ro new e.rcav. 

~ . ' . . 

Sca/e:JJ • = l'·O• 
except as noted 

. , : . ,~_Projected Key Bed:,,~ 
RECONSTRUCTED DOWNSTREAM £l£VATl().N --~',}?jf{~l!_ale /c)yer) .... ,. ·f·:?·;~ . .. · - ' . 

AUXILIARY LOCK 

Re~ d1Ug 6/K//044 

EXISTING CONDITIONS 
NORTH WALL 

BLOCK 3 

WHE.ELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

SUBMITTED 

.w~~--
FIE.LO OFFICE 
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.i-. 
~ 
\\J 

54.0' to ~ M(Jin Lock 
. -

tAaj 
' 11 • / / . · f I ,,- North ilmit of South Culvert £.rcc;K . 

:/.:·.:·/-: _: ;.;_. 

~,I---- 1 
11{\ Q~-~~~~-i~-t\~. /J~If~'jl 
,:_,.--. I': ·-:.-:II-rs-, ~. \' .. •, ·~ 

ii: ;:1:~:!~-.--:_j . 
{!nr/ernec!Jfh 

I Sf,9 170 58--j i---sta 140.58 

I . 1'4- Orig Posit/on 

~· ;··•. '. ··•···•~··· •·· ,•,:1:1 I ~: . " • '· , = .. , .. j,. 
-"'7( ···••4 I ►_, • .-: r. ~) 

I 
I 

~-~ ... : . .-~,... ;_.~~-: ~ ::~~:-~~::::_~_,,,::·-·I 
PLAN • ~ A 

iEl.560.3 

~ 

El 51/.3~ 8:-;.: ~J-----~--"T"""--, - , 

£/. .502.3 :::,_ .L~~4------:1-r-- · 

Projected Key Bed ;,t~ 
{.shcJ/e liiJyer) ~ 

Pro 

,-7 
I ~ 
I L7 

I L
7 I 1 

I L, 
I I 

~ Orig. Position -=-=i 
I L 

I 
I 
I Primary so, 

(shale layer) SECTION A;4 
EXISTING UPSTRE:AM E:LEVATI0N · 

D0WNSTR£AM£l£VATION <?PR HANOANDSIMILAR 

Constr Jts 

Or/q. E/. 490:t 

I 

I £!. 46.3.4r 

j 
I 

·- --- ----LJ\AIOI r-.J 

E. /\HI BIT S 

t Si:t%!S1l®~~l~l®l®l®l®l0 l®l®ISl®I 101 

·r ,-,.·,,•.•.'
0

.' ••.•:, •.t•: ~\\t.?:<•} 
.-- .. ~ .. i ·/:~ 

.·] .. ~(. 
... ··:""': 

.:.. .. . -...• -
#··: ~ 

.. ··-"' •, 

,.·: __ :·:.\(]' 

Missinq 

RECONSTRUCTED FRONT ELEVATION 

Ref'Dw9. 6/K/1044 

~-t Aux Loc!f 

KEY PLAN- NORTH WALL 
Scsle, I'• /00' 

FQS--=.l ® Rz5== 
? ::~/~~~·;.: . ..-i~; .. ~· .. c.~·-·.::.: ~:.J 

'-<- .-.r::: 

-~ 

fj 
7!!1.;'. 

-:··· 
·;. 

® 

p 

RECONSTRUCTED REAR ELEYATION 

Nofe,s: 
Tbe entire Block moved .except a portion of I/le 
front Key. 
A majority of the spa/led pieces are layinq 
v11derneath t//e Block. 
All Elevationsshow11 are Design £/evarions 
eKce,ot fho.se indicated as Orig.; ·£.rist,· or 
,.oertaln/119 to new excav. 

(!)®and ® are laying towarcl fl;e South· 
Well of Aux. Lock and D.S. /5'/030° rrom 
G!. of Block. 

@ In original position, and .re//@rely cracked 

Tile lower limits or piece @) a/7d@ are 
approx/male only, a/Jd. could vo>ry · /ron; I/Jo.re 
/imif.s .shown. 

This Block rel/ into rlie Lock Chamber 
45 hovrs a/"ler inifia/ movemeot 

Scele:jf'~ /!·O" 
except es noted 

AUXILIARY LOCK 

EXIST I NG CONDITION 
BLOCK 4 

RECONSTRUCTED UPSTREAM ELEVATION 

c;_,Seeno/es 6/K/1044 

L ___ 
7 

_ ________ 't__J~--=Oriq El. 4B4.0 
El 490.5:t tNew e.tcc!JY. RECONSTRUCTED DOWNSTREAM ELEVATION 

Projected Key /3ed JI~. 
(shale layer) . 

NORTH WALL 
WHEELER PROJECT 

TENNESSEE VALLEY AUTHORITY 
OSGH ••••••••••••••• 511PV .•• • •· •••••••• 
DRWN • .JN.S: ....... IH5P .•.•.......••....• 

CHl\ll ••••••••••••••• ••••••••••••••••••••• I 

:~~···············~f~~ SU!!MITTED 

w..cr:~-
FIELD OFFICE 



( ... ~ 

( 

-:.:0: 

49.5' to·t Mat~LocJ: Al 
~I. 
'q: 

I / j l =1 ~1 f ,,.-Norf/J limit of South Culvert- e,i:c~i< 

PLAN A_j 

~ 
Oi 
I\J 

ELEV AFTER MOVEMENT 
Po inf Elevation · 
A . 496.9 
E ____ 496.J 

Or1q Rock e/. 496./:t 

El. 49a5:~-. 
. I 

' 
/ El 482.5~ "- 1 ~~:-:~:~7- -_ _, ___ J 

DOWNSTREAM ELEVATION SHOWING ROCK 

- .- .. -:.;:.• 

8 

£! 4!!_6..J..2 
Con3fr jf 

Profected Key Bed .W 
{shale layer) 

RECONSTRIJCT£D DOWNSTREAM ELEVATION 

I 51/,3 

r-7 

I Ll 
I - L 
I 7 
I Ll 
I Ll 

: Ll 
~Orqinal posti',an--i_ l 
I -
I 
I 
I 
I 
I 

nstr JI 
Missing 

501 . .32 
Mlrjf 

Projecfed Key /:Jed :1• 
(shale layer) 

RECONSTRUCTED UPSTREAM ELEVATION 

L/\1111..JI l U 

i l,r 1 !$1l@M® l~l®l®l®l®l®l®l®I~ FPuJ 

. ~ ·.:• 

/). 

.. > 
''·' 

RECONSTRIJCTED FRONT ELEVATION 

RECONSTRUCTED {?EAR ELEVATION 

rt Aux Loc_k _____ _ 

!<E.Y PLAN-NORTH WALL 
Scale: r=IOO' 

NOTES: 
Piece I remained in its original posit/on. 
Hatched ale'as in Sed A-A and plan show the 
present positron of pieces 2,3,4,S,6 and 8. 
Pieces 7 and 9 could nor be located . 
Piece markei ? i.s either shafl-ered and gone 
or under the block and covered by a qass 

. of" small pieces. 
All elevations shown are Desi?n e/evafi'ons e.rcept 
those indicafed as "Oriq."or pertaioinq f,:,newercc,v. 

Ref Dwq 6/Kl/044-

Sca/e:~•=l'-O" 
except as noted 

AUXILIARY LOCK 

EXISTING CONDITIONS 

NORTH WALL 
BLOCK 5 

WHE.ELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

OIVISI0II or CONSTRUCTI0II 

SUBMITTED 

l.)J. ~ ~ 
FIE.LO OFFICE. 
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\ 

.... -'C 
\J 

~-3 
lei~ 
~ QI .,_;: 

~/ i /~ cNorfh -!imlf of South Culvert E.rcav. 

' , . ...._ 

~ "> 

to, 

,--------:---
I 
I 
I 

A 

B 

. "i 
' P) 

2.4' to, 

1.---origlnBI posirion.--1 

~1 1~ ~ ~ 

~1 I~ 
~ ~ 
~I "> 
~- . . . ~ 
L _ -·--' - - - ~_l 

PLAN 

£{EV AFTER MOVEMENT 
Point E/eval/on 

. A ___ 559.8 
8 ___ 559.8 
c ___ 559.8 
[) ___ 559.7 

·e ___ .511.1 
f"_---,-_50!.5 
6' ___ 51/.0 

·H ___ 505.5 
J ___ ,495.5 
K . 4.95.4 

£/ 
Oriq, £/. 490~ 
See not-es Dwq · 
611(//044 

bolfom 

Old crack EL 556t 

Spa/ltnr;, break 

Old crack El 5Ei: -r ~ 

:~ . , 

···'1~ ._• . ..; A1 

r p--~:E~?2SL __ •--14J 7 
8 - . B 

FRONT ELEVATION 
81.0CI< SHOWN IN ORIGINAi. posmoN 

Se!: A·A FOR EXIST/Ni:; LOCATION PIECES 3 & 4 

~ £/ 560.3] 

. £/ 5<19 .. :h 
1----~-. 

£/ 5,{/.32_ 

t:! 5:31 • .S] r----lL-------t---, 

Con.5fr jf,3 

..,_--"---~--+----------1 El 511.3 

B 

Piece E. displaced 
severdl inc/Jes towards 
Lock Ch,vnber 

T , \ I El 502..3? 

Pro.Jee fed Key Bed Jlol• 
(snale layer) 

DOWNSTREAM ELEVATION 
BLOC!( SHOWN IN ORIGINAi. POSITION 

Remolned ln 
origi11c1I posltion 

~.:\·.·::,~ .. ~---~- :.-~. :~·. ·:-~-:·.~_; :~ .'~:~;, ;~\~.:-.·.:. ;_~~ 
f"/ow 

.1.:·.-~~·-:: ,; :~:._:,~·:'~': :.1:.· :::.:~.:~~-·:_;~·~:.:~~~ 

8-B 
FLOOR OrCl/LVERT 

::.~/L·.,,~·:::·:.:~.: :·:.:.~ n-~. •· •. _ .. • -·. J 

c-c 
S. FAC£ OF Cl/L VERT 

/,iMti11®M®l;?l®l®l®l®l®l®l®I~ 
----~£~l_,1ux Lock 

KEY PLAN-NORTH WALL 
.Sc<!lle: l"•/00' 

C..AMIOI I O 

EXHIBIT 8 

FRuJ 

M. race of c11/verf oru;; po.sill, 
of Elock I ', :...J. 

SECTION A-A 

. EXISTING POStnON OF PIECES 3ti4 

proJected /fey Bed~• 
(shale layer) 

/JP.STREAM EUVATION 

BLOCK SHOWN IN OR/6/NAL POSITION 
5££ A-A FOR E>.'ISTING LOCATION' PIECES .!1&4 

£1. 49~=-~-J. 
,4ffer morement, rock,;, this 
area had /Jucked up and· -::::: 1"'1 
moved N()rfll- Li j ""'·· ..,.,,,_ ___ >c j I I 4 

# \ 1--

Pro.f~cted Key Sec:/ Jt• 
(.shale layer) 

DOWNSTREAM ELEVATION- EXISTING AND ORIGINAL POSITIONS 

'IF"'i=\Jil \VF=:IIF'I 

REAR ELEVATION 

SEE PLAN FOR DIMENSIONS 

NOTES: 
The locafion of" the block after movemenl is shown 
in Ille 12lan view. . 
Piece 0 rem&ined in its original position. 
Hafched areas, Seel.· A-A, show tile posifion or 
pieces ®and@ relative lo the block ,,ffer· 
movement. . 
Piece (l) moved wllh the block and is shown ln ils 
presenf posifion, re/tJl-ive n, the blo~k aFfer 

.movement, in the downslretJm elevafion. 
Breaks shown Illus,--?, could not be seen 
further lo de/ermine !heir covr.se. 
All E>fevations shown ·are /Jesi9n elevations e.rcep-f 
I/Jase indicated as 'Or/9." or pertaining to _new · 
(UCrJViJf/on. 

REF- OW6 6/1(/1044 
SCcJle:J •: l'·O~ 

except a.s noted 

AUXILIARY LOCK 

EXISTING CONDITIONS 
NORTH WALL 

BLOCK 7 

WHE.E.LER PROJECT 
TENNESSEE VALLEY AUTHORITY 

CIVISION 0, CONSTRUCTION 

SUBMITTED · I !IE<;OMl&_ENDED 

LP~~-

FIELD OFFICE 
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-le:. 
"\llu 

~J' 0) 
0.3' \c) -~ I' l\j 

w~ 
~ ' I Norlh /imll of Souf/1 Culvert e,rctJ_v. 

1--. 

---

¼ ·l\J 
N Di 
l}j fl) 

_§;: 
1, ' 

J ------r-
j ----- -I 
I · ___ __:_ __ ~ 

..1 

~------:--- 1 
Li=._-----~· 7 

Z.4'~ T<Jp l:·r- -1 2.4' (i) Top 

c.5'@Bot• i--,---~---1:J c.4'@ Bot 

. I- ---------1 . I 
Str!JE94.5B~----------i..-s1a .2645B 

i-- --~ _ _:__ _ -{-Orlgin8/ _Posi tio~ 
1--------i· . I . 
I- - -. - - - -:----:--1 
r 

__ ....:..,_ ____ i 

0/cf cracA El. 522 .t 

£/. 493.3 Constr. Jt 
not brol<en down.sfrec3m 
of poin f Jiidica fed 

7 

. ·.·: .· ···:: .. 
..... .---------~..L§L506.3 

'FRONT ELEVATION .REAR cLEVATION 

. EXHIBIT 9 

I 
N 

/,,liiJVl®~®l~l®l®l®l®l®l®l®I~ I IQJJ 
-~L~<t_Au~ Lock 

rSfa. 254.58 

K£Y PLAN- NORTH WALL 
Scele· /"a /00' 

Open I' p/t/.5 1s ta. 264.5.B 

--~ ... 
,._ .. 

Flow -+- Flow_ 

~ • ,.. •• ••4,· :, •.d • ~ • £ I 

c-c O·D 
FLOOR OF CULVERT C£/l!NG OF CUL VERT 

rSlaE64.5B1 , , 
~I--;··-·-........ -~ .. -.---:-_ ~-.. ->-r>.-:-:--._-.. _-:--:-....... ! D -I~-:-.·.<.~.- .- .... ··. <. , •• -. :·1 

(.!:,,"; IY' 

-Flow 

...... · . . .... : .. ~. ·c 

0 

C . . I 
-1 I L ____ _:_ __ _J 

A(ler mov~menl, ro~k irf'°RT/ON IN ORIGINAL POSITION NOT SHOWN 

fl11s area hed bt1clred up . . · 

· .. :., 

A·A B·B 

PLAN 

a11d moved Norfh, ✓---Existtnq_ Posifton oJ' Block 

£xist£l-.559.8 . . 
£xi.st 

NORTH WALL OF CULVERT 

_£E56Q3 

SOUTH WALL OF CULVERT 

Ori~ Fbsifion 
of B/ock-+---'v'---1-... 

-~-_1 CEl.549.3 

1st~ i::64.5B 

,--_.__---l~_J ...£.Q 541...:J 
Notes: 

F £¥fl~33 -C.New eKcc1v. ., '--Projected Key /3ed -'l" 
· (shale layer) r"' ~ Consfc.lt ~---J~ .·. DOWN.STREAM ELEVATION - £)(/STING AND ORIGINAL POSITIONS . \ l I £/. 5.3. 

See PLAN FOR DIMl;NSIONS r---'------------,1----1.£.E:_ /..3 

.FRONT £L£VAT!ON OF PORTION 
IN ORIGINAL POSITION 

j;[
_f IP 49.3~~-3. . 

. 
. 

. 

. -

FF £-E 

See E£ ·i'or portion thaf 
renJcl)ned in origit'J8I position 

· .. ---._=.,---

Projeckd Key Bed .:ii•_ -M d .• ,. b' I, · 

(shale layer) . ave w,,,, ,oc" 
UPSTREAM £l£VAT/ON 

SHOWN IN ORIGINAL POSITION 

Exist £1. .5//./ 

505.7 

4956 

£xi.st£/. 511.1 

£xi.st £1. 

£xi.st £/. 495.5 

,-.----r---------+--.....,..,· .LE...511.a 
Very little hear/tl~ area Jeff ,ii Trdnf 
wall Jn downslrecm /Jalf of Block 

.::sJ.---T/Jtspiece displaced more than 
/' J't111Mrds. chamber 

oaqE/488'~ 1 ~ • , ~~4933 

· 
See nole, dwg· ~ = Open IP~ ,,.--see FF mr ~~lion !Ml. 
6/1(//044 " • { "/f!/ . . ;;r _ rema,ned t/J or,1g1nsl pos,t1on 
~~~~~ . ~ 
(shale layer) . c:.;___,Moyed with block Orig.£/. 484.2 

D°OWNSTR£AM £L£VATION 
SHOWN 'IN ORIGINAL POSITION 

Ref Ow9 6IKI/044-

The entire Block moved with the· exception oJ' !he 
'front key which i.s shown in <!J septJrate view. 

A majority of f/Jf! spa/led pieces are laying south and 
s/i9hlly D.S. of existing position or bloc/5. 

Some of the cracks and conslr.Jfs in the lower 
portion or t/Je Front face and in the culverf areis 
are op.zn up to /.5' with corresponding displace
ment Most of the relative dispk1cement has 
occurred in t/Je front wall of tile cvjyerf between 
502.3 Cons tr JI and rock. This displacement is 
not a/,.yays shown dve to the nonvni/'ormity of 
dispk;cemenf and difficulties encountered in 
me,tuvring. 

Crt3cks shown ihus~?, could not J;e seen furfher 
since view ls only parfiolly exposed. 

All elevations ,sre ~sign Elevations eKcepf 
those i'ridiceited by •Ong.~ "£,rist.: orpertaini'ng 
fD new e.rcav. 

S~iJ/e.-:Je·- I'- o· 
except as noted 

AUXILIARY LOCK 

EXISTING CONDITION 
BLOCK 8 . 

NORTH WALL· 
WHEELER PROJECT 

TENNESSEE VALLEY AUTHORITY 
DIVISION Of' CONSTRUCTION 

.su11i..mt0 

~-
FIEL.D OFFICE A-I61K1I06l&a 
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IO 

~ 

See detail A 

"19.5' to ,f_ Main Lock 

F £, 

~Original po.,ition---, 

I., "' . . J !h __ "' ____ _ 
rl I 1 "- · · I 
~I I I . "' . I 
~Lr.j_ ___ "==--=-4 
"i1 . . . . 

~I . I 
L=-----:-------J 

PLAN 

1.5' 

'<> 
<\j 

..... 
-~ 

lo,' 

hoffom 

t:LEVAT/ONS AFTER MOVEMENT 
Point £/eyafion 
A _____ 560./ 

· s. ____ 559.e 
c _____ 56a1 

·o--'----.5S9.7 
£ ____ 495.9 
F ____ 495_5 

F-

Norin limit of -Soufh Cufverl £,1cav. 

8 
_j 
7 

A A 

FRONT ELEVATION 

D, 
El 360 . .37 

£/ 553.3? 

£/ 519 • .S] 

£/ 541 . .3? 

£1531 . .3] 

£1521.S? 

l/5'.l.3] . . 

£1 49M? L-..L..--

~= 0,_==::::====:1 ... ···----------···-,

:~~=== ~'.W~. 

H/ . ~ £/ 19.J.J? 
~ · 7 Break' open 

Projected Key Bed '4" 
(shc1/e layer) . 

OOWNSTREA/tl £/.£VAT/ON 

SHOWN IN'OR/GINAL l'OSITION 

Orig El. 483. 7 
Orig£/. 4842 

A 

I 

I 
I 

i 
t 
I 
I 
I 
I 
I 
I 
I 
I 
.. [,L,L,/..,/~ 

0£TAIL A 
Sc.5 le :J": /1-0 • 

? 

Bresl< open /2.''J-

d:_ ...... ;" f I Joints nof ~xpased 
7 7 ,:,, " In /1/i.s dNJ~ 

(JPSTR£AM £L£VAi/ON 
SHOWN IN ORIGINAL POSITION 

i"crock 

----.----

EXHIBIT 10 

1/1f1f1~l@rl@)l~l0 l®l0 l0 l®l®l®I~ FRrn 
K£Y PLAN-NORTH WALL 

Sc,5/4: I"• 100' 

ct. Aux ?~o=ackca....----

~tr~:::·:;,· 
~ 

~ 
~ 

~ 
Flow 
~ 

Break open 6".! 

r--~_,,.•_/ ►-~ .-. :•'A~.-•:•.•:.•;•·-:_:·•-:: 

~ ,-.r:· , ., -:~·- .. ~-· .. -.. --.·i1~ 

~ - _-c;:::=r ">1..,,- • •••. A• 

.(11 
"> ~r.:~,.;,-,_:-;_ .. ~,"'"'..,, • ..,,·.--,-_ .. -c--•• -_.""'·.,.-=-,~ .. -,......,.--.. --.~-11• 

·t-: ·,# ••• ,._~:-;;-,- ·-. -~~->-:.-! ~:..-:· .... .,._.~: _;.. --~-· ... :· .. · ... · 
c-c 8-8 BrBr!Jk open S't 

.SOllTH WALL OF CtJLYERT ROOF OF CULVERT 

/.Exist. position a-F bloc/r 

~-\-- Orig. 

~rig. posdton .L 
of block 11 r 

· £t 490.s~ --...... I · . --~-'\..-r l 
,'fffer mo11ement. rtJck had J;ucked up ,. ---
and mqyed North. See 6/K/1048 Ll..J El. 48e.s-r > ; L---.J , J=t,t&d 

E. ' 

Orig el. 488-r 
See notes Dwq 
6//(//044 · 

c C 5 ,_ 
~ . 

I 

New e.rcafl '-....-Projected /fey Bed J.1:1• {shale /ayer) 

DOWNSTREAM £LEVATION.-£X/ST/NG AND ORIGINAL POSITION 

FOR DIMENSIONS SEE PLAN 

NOTES: 
The plan new ~hows the location of' tbe block af'ler 
movement. 
Hatched areas show position of' piece~. re/alive 

.to the main body of Ille block,al'fer movemenf. 
The rock shown In the upslrec1m and downstream 
elevations moved wlth the Bloc/(. · 
Cracks in the culvert floor, roof' and south wall, 
anti shown in Secl.s A-A, 8-8 and C·C, vary in, 
size from 6' to 12'. · 
Breaks shown thus,-?, could no/ be seen 
f'urther fo determine -lneir course: 
All e/evatlons s/Jown are ·/)es/9n elevations e.rcept 
those indicated as "Or(9, "or pertainin9 to new 

. e~v. 

------- ·_...1.. 

Scafe: .JJ • :/1-0~ 
except as noted 

REAR ELEVATION 

Rff DW6, 611<. /1044 

AUXILIARY LOCK 

EXISTING CONDITIONS 
NORTH WALL 

BLOCK 9 

WHEELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

SUBMITTED APPROVED 

~±~-
FIE:.LD OFFICE 
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'
~ 
It) 

"49.5' ft, .t: M4/n Loc;k 

~I r-M L__:;,fK t JdJ=::?trrNortt, limit of South Cu/yert E°JfC~V. 

r 
B 

c~~ A 

r:~=fil1C -I j 
I 

B 

lo, 

(0 
qj 
It) 

7 
13 

~ 

.3.2" boltom 

I----'..---_ . ! . ~ bottom 

~ _ ~Or,gtnd'I position . .~ 

~I ---Tf~.:_ ~====-i--~,__ -71~ 

~I ~ 
V) 

-~ :· :~_ ... ·.' .. ,:·· ... ~.- •• ,. :,. "' ·.' -~ •• :- ... ,I.~ ••,:.•t·. '.-: ... 

~LI -- I 11~ l1· I II I 
~-- -- -- ---1_-y~·-:--lh-=- -1 ___ --tr-m_J~ I 

t=-~~}McK 10 _ _ . -j 

-~ 

... •, : . ~ ... 
: .... 

Sta .382.§8 

SECTION A·A 
SHOW/NC BLOCK II ONLY 

SUBMIRECM 

PLAN 

£UV AFT-£R·NOJ/£MENT 
Poinf £/evt5lion 
A 559.8 
B 559.8 
C 559,5 
fJ 559.5 
E 559.6 
F. 559.5 
G 559.4 
H 559.3 
J 495.9 
K 495.6 
l . 49'5.6 
M -195.5 

r 
A 

This piece common lo blocks 
II & 12 and from Sid .362.()/3 ~ 
lo Sia 411.48,original 
posilion. Typic4/ ror block 
,f) but nof common lo /(JI ll 

0rig/nt!II pos/1/on 
&,ck k~ £/ 48-J.9 

~ .L" 
~ ""- 4- crdclr 

Flow 

:.,0 .· · .. ~.Cl~ ~·:o ,·'\.\· ·. ~ ·•.--~ :.- .. -~·-~ .'"' ... : • ·: .... • :.l.-,1 

B-B 
rRONT FACE OF CIJLVEl?T 

CRACKS IN CULVERT !NCOMPLETE-,4REA 
PARTIALLV INACC£SSIBLE . 

El 56tJ..J7 

---~---4el--l---l £/ 550 . .37 

El 541.32 

El 5.3U7 

~...l..-f.-------t---1--1 El 521..JJ 

£1516.37, ,.:..-L_-:i-,-------:-r--11 
£1511.3-) r:-:-=l-_!____.Jl------1---:--i--1 

-~--1----"1--1 El 50?..J, 

Projected Key Bed !/4" 
(shale /,;Jyer) 

OOWNSTREAM ELEVATION 
BLOCK II 

SHOWN IN ORIGINAL POSITION 

,-f-\--lE/49-3.$, 

Origlnal posilion . 
Fronf key El 48.S.J 

CQ 

"' l\j 

~ 
~ 
") 

".i?::·::. 

Ill 
1')° 

~ 
l\a 

ii 
.J..•.:: :: •• .:..:~·.:.· .• A .... •:•,..:~:::.• .. :~,:·•:·••:,..,;_~:-·.~· 

• A:~ :1 .~ . .,_ •, • . .-: ·."• ••· '• ~ :_"'-. ." :• :• ·•: '"' •,, • .: ;. •:. : . •. '":_.~ 

® Flow -
,0 , .... ··.·: 4• ·.~ -~ .. . . . .. 

4 ~ ".1.:..,~:.,._~. ·.4 .. ,: . . .a=:.::-~·.'",!_ .. ·.~~··.·.'!--·~ :· .. -4 

A·A 
FLOOR OF CULVERT 

CRACKS IN Ctlt..VERT. /NCOMPL 1£7"£ 
AREA PARTIALLY IN4CCESS/13LE 

After movement, rock 1n Ibis are,1 
bad bocked up a,;d ·moYed North 

C.l\nlOI I 11 

1~,M~1l®~®l~l®l0 l0 l®l0 l0 l0 ISI I it;uJ 
rt Aux fo='--r:k _ 

K£Y PLAN-NORTH WALL 
SC,fJ/e: I'= 100'. 

Ortg, Rock El 49.57~ 

, ~Exist pasilion 
EL 490.5~7-ijof bhck-----... 

New e,f'CaY I r 5~ 
I __ j · E/. 482. · 

Con.str jls 

81.0CK 10 

Projected Key Bed~., 
(shale layer) 

DOWNSTREAM ELEVATION- £%'/STING AND ORIGINAL POSITIONS 
S££ PLAN FOR DIMENSIONS 

El ,5{,(},.J, -· ---·- r 

El. 553.8 

£1 54.9..J] 

El 540 • .1] 

£1 5.3/..J] 

El 521..S] 

El 51/.3-, 

El502..JJ 

NOTES: 
All elevations shown af"'E' P@$ign e/evafions e.rcept 
those imiica~d as "Orig.'' or p@rfainit/tJ to new 
~rav. . 

. The locafion of file blocks aFfermovemer,t is shown 
in file plan view. The joint he/ween the blocks 
remained ftghf. 
Hafched area shows tile localion of piece (]),block II, 
afler movement. Piece® could nof be locc1./ed. 
The rock shown in the downsfn>dm elevation 
of block II moyed with the b/ocl<. 
and is lypi'cal for blocks /0 ti II. . 
On file back face of block 10 there is evidence of a 
slight movement al cqnsfr jf El 511 . .3. Tile part of 
file block above El 61/..3 moved o'ownsfream 
re/alive lo t/le par/ below El 51/.3. 

Scale:_n•: l'-0~ 
except as noted 

_At fA AUXILIARY LOCK 

----
£1 ,(8!J • .n 

- ------.----

Original posihon 
Front key £/ 48.J,4 

FRONT ELEVATION 
BLOCKS 10 d II 

Origin,3/ position · 
Fronf key£/ 48.!J.7 

Rff. OWG. 6/K/1044 

EXISTING CONDITIONS 
NORTH WALL 

BLOCKS 10 & 11 

WHEELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

SUBMITTED 

.!..» :-r; ~-
FIELD OFFICE. 
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4!:1.5' lo '- Main t.oclr 

_ 
1 

f =- ~. f1 I f ,cNorlli J.lmitof South CtJlvert exc6>Y. 

CJ) 

~ 
!\J 

\Q 

'<"i 

" (\j 
-~ 

J 6:°1 bottom 

f--ongli7al posti'1on---J 
i-o 2.81 

,-- --:--7 
bottom -.J.I' I I · 

. I ----, ~ ;-------- J· ~L __ -1_ ____ ~ 

~ ·~ 
~ 

PLAN 
Scale: J";/'·O• 

,-,.-,-------r---. £1 560 . .J? 

Vert Constr. Jf. 

cConstr JI £1 .550 • .J 
C,Jnslr. tf El . .548. 3 

[.Constr .It El 51/.3 

rConsfr if £/ 5.J/.3 

£UV AFTER MOVEMENT 
Point £levafions 
A 559.5 
B 559.4 
C 659 . .J 
/J 559 . .3 
E 559.6 
F 525.5 
6 520 . .J 
fl 525.6 
J 520.0 
K 495.4 
L 195.5 

Note: For locafion of poinf.s, 
.see PLAN, !JPSTREAM ,f. 
OOWNSTREAM_ ELEV$. 

rConstr it £152/..J 

,,.___-+ ____________ .L_ rConstr it £1 §/1..5 

SHOWN IN ORIGINAL POS/7/0N 

D5GN ............... IS1JPV · I 
DRWN./1.f.'ft. ••••••••• INSP ••••••••••••••• ,. 

CIIIIO •••••••••••••••••••••••••••••••••••• 

:~~==== ,~~~ 

Vert Consfr JI-

-, 

~ _; 

:,, 

;-.t 

.4:" 
• .. ~ .. :-:->· .. · 

:::..,,_• .' :: .. •.:1 ••I~••••••,• .l ,:.,, 

FRONT ELEVATION 

.,-old Crack, E/..53.Ji 

.3"fo 4''11 . 

~ 

~-
.f••,::. 
·. ::; 

.t'~ 1 \. :. ,· ,··· ~= ..... _. 
:~ .·": ~.~ 

L_ 

"> -.... ·.-···: 
Consfr j·: ·:c 
Jt-z-t, ,'. 

:•·-::·. ·:b· ~ .l·. ;·· 

REAR ELEVATION 

·c:xHIBrr· 1,· 

/tUJ!!/1®14®~1®,®l®l®l®l®l®l~I I IQJ dQ I I I I J 

Jt open 
Break 
o,.oen;f' 

'a 

O·O 

______ rt~L~----

KEY PLAN- NORTH WALL 
Scale: I'• /(Jt)' 

·crack now open ;/ 11 

SECTION A-A 
SOUill FACE OF CULVERi 

This area o/fsef :J" 
back or olher ROOF OF CUL VERT . 

-,·~ -.. - . .'.~ ~• ~·•.1 ;~•r_-;--:-:,r6..~.1-·•~••'. :•·,:: t.,•· :,. , ... ,.·., ;.,,.1!0 

.~ ·~ ,,,.•• ,; '. ,•'"'A • •:. ;.., • •.• .: .i: ... _. • ••··." , •,. ,II • ••· : 

~Break 
open t!" 

~ 
~I Flow 
~ 

•,. _!_:·.-.·.:·:\ ~I.:.;•::. :···_,.- .. _,~ f • ••• (~.-~~::.'.~.-~-: • .-·,•~-<~:.\I 
: .•. :.·.., 

B·B 
F/..OOR OF CUL VERi c-c 

NORTH FACE OF CIJL V£PT 

Conlr jt Sta 421.9/B 

11~9• 

4'-6'1. 7'·.J• 

I __ l 
_J~--
_.1..=-=..-

9.8' I __ 
£/ .... ,_Mj, ,.,., 

I 'o1~iEii1 

£-£ 
NOTE: 

JC 
~£/ .f8./..JLr 

This piece common lo Blocks 12 t /.3, 
tor locdfion aifer movement see o'wg 
of Block 13 • 
£/evafioM n!fer lo origin~/ pos1rlon. 

Old crack now open i" 

Orig El 488:t" 
See no/es d11,-9 
611(//044 

Projecterl Key Bed~•
(shale layer) 

OOWNSTR£AM £L£VATION 
SHOWN IN ORIGINAL POSITION EXCEPT PIECE I 

T4e /oc,Jlionaip1ece / 1.s shown relative f-o /-l;e 
Bloc/( al'rer move<nen t 

l ~41(,,1-1/C.--·. 

Ori9 Rock 
£/. "1.94.9~ 

cl. 49ao ~ I Exist ,oast110JJ 
· __ ::~ _. of block~ 

: I r--. ~-
New exear.t __ -~--:-}_:~ ~~E_:;.:-5;;.;~::..• )_;;;;.;;;.1_/ _______ -r 

\__Projectect · Key Bed "A,,] 
(shale /ayer) 

DOWNSTREAM ELEYATION-EX/STING AND ORIGINAL 
SEE PLAN rOR DIMENSIONS 

POSITIONS 

REF. OWG. 5/K/1044 

NOTES: 
This hlock is shown in its present posif1on in /be 
plan view. The breaks in the block and. the position oi 1/Je 

• various pieces are shown in fhe elevations except 
Piece©. 
Hatched area shows the loca-/ion oi Piece (lJ after mcvemenf. 
Piece ©, common lo Blocks /1? ,! LJ, is so numhered lo 
coincide with the piece number i'n tJ/ock B a.no' may b;;, 
locc1ted in it.s present posilion on ·the dwg for Block 1.3 • .See 
£·£ also. 
All other concrete shown sptJl/ed from file bhck WAIS 

shaflered in small pieces. . 
All elevations ore Des:lqn elev-st/om; except /-hose indkalt?d 
as "Oriq. • or per-raining to new e,yc,:;y. 

Scafe: _j": l'·O" 
except as noted 

AUXILIARY LOCK 

E.XISTING CONDITIONS 

NORTH WALL 

BLOCK 12 

WHEE.LER PROJECT 
TENNESSEE VALLEY AUTHORITY 

SUBMITTED 

.1.J..L..~-

Fl ELD OFFICE 

- ----
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El 495.3 

rEI. 506.3 Step 

El. 502.3 ConstrJt _ \ . .,... Rei,r F«:e. 
-.,-

)1r:1 i 

''!'' 

Ver/. Cons tr Jt / 

I 

I 
I 

',' ® 
'--~ 

w ' 

' 

--Jt · 421.91 B 
(Block IB·/..3) 

Formed r;,ce 

' 

/..1mtls of Sovfh 
Culver/ e.rca//atlon f()r 
Main Lock 

'" <1', 
/ JI face, 
, Block I.J-IE 

1 
\ _,,-In upr1qht position and har1zonfa/ 

I . . 

El. 516:3 -..:-- -~ 

Formed /(}ce----1t: \....,... 
(see A~} · · ··• • · 

@-llorlh Wall Culvert 
on bottom, and almost 
horizontal 

Cetlinq cf Culvert· 

r-7 
~--1 
L __ J 
~ __ _I 
I . I 
I --1 
1- -·7 
!+--7 
k\_l 

z·Projeded Key i;;;'·:er '\ 
(shale layer) · 

RECONSTRUCTED UP.STREAM 
£1:.£VATI0N . 

El. 516.3 -7---- · Orig/ll<JI position of Block 

J 
/-. ·I 

I 
--------1 

- ,__:J 
____ _j _ __J 

Et. 5.36 . .3 ____ / i st~ 453· 5 f---stc;, 421.a,a 

PLAN OF EXISTING LOCAT.ION I 
SEE NOTES 

Vert: Consrr. Jt, /;e/ow £1. 498..3 only. 
~St• 421.9/B 

® 

Vert Constr: Jf. 
El. 506.-3 · l'o 488 :t-

·~~~·-~--,~~ 

(i) 

.. ·· .. ·,.-~- .. • .. •.:·•i~·.: ... "-:- ~-- .. ~-

S£CTION A·A Gone 

49.5' fa L. Matil Loe,+ 29.0' 31.5' :._ Gone 

Vert Consfr Jt, partie1/ljt formed 

·@ 

;~· .... ;4.-~~-- t-, ·:·•·."..,--;--:;- -

•,~--~~-..;~•~•:-••~-~~,•~•,I A.; 

0 

·;.· .. 
:::-::_.:.,.•::·•,_:;, .. 

1 \ 1.£.£.L SOE.a Consfr JI~ l------++-~-i-..=-1 

CHl\0-1····· TRCO ____ ENGINEER 

COMP ••••••••••••••• ~-"f2~- •· 

I Oriq El 488.t-

A 

~ ~},£/. 493.3 Constr_Jt~l==l · I I 

____ 1 j Seen~~~-~~~~~~~-- . 

I re- ll'f-111. 

!----~-!~~-=-~.:) ____ j New uc{:_Proje_cfed Key Bed i4'(shale layer):::) 

f.?£CONSTRUCTEQ D0WNSTRl:A M E"LEVATION 

RECONSTRUCTED FRONT 
ELEVATION 

£LS35.3 

... 
([J) 

ReiJrFr,ce 

t:.XHlt)l I lj 

I . . . t 
,tM;~l@~®~l®l®l®l®l©l®l®I~ I l~I .1 I 

Almost coin,olefely under W(}fer; 
candihon of Piece unkllown 

-.-This edge at Sta. 665± B 

KEY PL AN- NORTH WALL 
~~ Aux loci( 

SC!J/e, I"• 100' 

El. 560...3 L-- D.S. South Guard Wall 

LOCATION PLAN PIECE II 

..--..----~_:_-~L£1s6as 

® 

1---½----,--..1._ __ ___;....J_.c2 5-36.3 Constr Jt 

0 

1---7-,--+~--1--""T"----4.L._£/. 516.3 Consfr Jt 

H----lr---'----~---1~l 506.3 Constr.Jt 

,, ,..L.5..1 488.3 

REF. DW6: 6/K/1044 

Notes: 
E/ev,3fions shown on Plan ·views refer to 
tile ori91nt!J/ elevation position, and they 
do not lndicefe fhe actu;;/ elevation 
of the piece in ifs present condiflon. 

@ In common wit/J piece 4, Bloc!{ IE 

@ Under piece I in up',.ight position 

® In originc1I position 

@)Sh(}ffered ~nd gone 

@ Downstreem in chc1n;,el, see· Plen For 
p;ece II 

All ek;,v;;fi'ons .!irtil De.,/glJ e/evaflon.s 
eA'cept t./lare indic~kd a.r"oriq. ~ or 
pertaining ro new e.r-c~v. 

Scd/e.- ~•• 1:0-· . 
excepl" ;,s noted 

AUXILIARY LOCK 

EXISTING CONDITION 
BLOCK .13 

NORTH WALL 
WHEELER PROJECT 

TENNESSEE: VALLEY AUTHORITY 
DIVISION 0r CONSTRUCTION R£CONSTRUCT£D REAR 

. ELEVATION SUBMITTED 
f 1\~• •• f!l':... I JIE~~ENDED I ~~~- • A APPROVED 

Fie.LO OFFICc. 61Kl1065 p.,e 



~ 

( 

-··-···- -·----- .-. -----·-- -i.,;./\ 111 L:;il I I '-1" 

~A 

ff) 1/t,M1~1®~®~1®1®1®1®1~1®1®1~ ffid 
L1mds of" Sovf/J Ce,lyer/ 11--1-1--"---

- __; - ---, 
___ _j 

.:,._ __ -J 

~ Vert Constr Jts. ~ I I ,of This portion. of piece 3 
hc1s sep(m~ted, .bvr still 

C tiJ position relative lo 
tlle remaini/19 part/on 

£/. 490 . .3 

I.A" 

~-__:-~Sta45358 ... ------=i 
Sta489.5_f --=--~I-.~->•:\ -=---]. _ --j RECONSTRUCTED UPSTREAM 

I : ,:· . . . . . £L£VATION 

~=- --------=-~1Jtf't1:.'l~'t,on 
RECONSTRUCTED DOWNSTREAM 

ELEVATION 

~ 
Under the North /ec1f 
of the lower gate 

I 

PLAN OF EXISTING LOCATION 

£/. 

El. 536.3 Constr Jt -=:::::::-1----------t------, 

£1 52~.3 Consfr Jt. ~, j I 
£/. 52aa Con_sfr ,/-t. ~1---,-----'-r.--r-----:-- 1 

E/. 5/l.3 Consfr Jt-...,._ , I , I 
f-1.505.a Co.,tr Jt ~ 1 

6 

\ \ 

£1. 50/:!.3 Constr Jt ~- ® 
3....._ ' 

~£1560.3 

1--------\------.....--1 L._El 536.a Constr JI. 
.:·. 

Nofe: Alle/eYalhns-are l}engn eleyaflons 
e,rcepl I/Jose ind✓-CBled by "Orig. • or 
perfai/Jln,;J to l')ew e.Ycd//. 

t ~ ~

~£/ 5E6.3 Co05tr. Jt. . 

t -~ f / S T/Jese pieces sepqr(}ted 
4 :r ;.. :~r·• · but .s_ti/1 In position rekJtlve 

· to piece E 

1----------+--------,~£1. SIB.a Constr Jt 

~£/. 506.a Consfr Jt 

I \.. I ' I . 
"'19.5't()l Mai11 LOQk ze.o' 3/.5' 

@ 

------t----~------7 . I Or/g E/. 48 9r 
cl 4.90.03"_)...j See n'orer Dw~-!~ff!_IO.t/4 

K£Y PLAN-NORTH WALL 
Sc6/e. 1"-100' 

--,;;:::::::- rt.. Aux Loci< 

t . . . j ... • TIT'. . . _.. f 

: 2;,.~-~- r. -~- .: "H 
> c-c > 

ROOF OF CULVERT 

~ ; ,. t~;,.:_a,· .. : J 
B-8 

N.ORTH WALL OF CULVERT 

SECTION A·A 

Notes, 

REF. DWG 6lkll044-

® HeJs multitude of" cracl!s, and 
completely sept!!n:,/ed info at /eas f 
6 pieces, J;ut pieces t:1re sf// I In 
posit/on rel8tive to one 8nother. 

® In original;oosition. 

® Sll(Jtfered into small pieces which 
are layin9 under I. 

s~~1e, .lr/~ to· 
except as noted · 

AUXILIARY LOCI<. 

EXISTING CONDITION 
BLOCK 14 

r-

RECONSTRUCTED FRONT 
ELEVATION 

RECONSTRUCTED 
REAR ELEVATION 

I ,,. r----------
Newe.rca.v-, el. 4-BZ.

5
-). J • Pro/ecfed Key Bed 'W(shale! li1yer)) ( _____________ --- c ______ _ NORTH WALL· 

~:~·-:;~::::::: :: ------····-····· I 
TRCO ••••..... _..... EH9,!HE!R U-../W , 
COMP ••••• , ••••••••• • {L.1?.~. 

DOWNSTREAM £L£VATI0N 
SHOW!IV6 ROCK E.XCAV-47"/0N 
BLOCK SHOWN IN OR/6/NAL POSITION 

WHEELER PROJECT 

TENNESSEE VALLEY AUTHORITY 
DIVl:SI0N OF" CONSTRUCTION 

SUBMITTED 

.L&J. W~-
Fl E. LD OFFICE. 



d£1. 516. 3 Cons ~r Jf !flee_ . 

~ Front.face · 

£/ 506.3 Consfr 

Jt face~ !!.,.._ 
{(fa-.~ ~:-. 

<~ ... ® _)/' 

US faceYil--aattom 

® 

1s roof of culvert 

. . @) .. 
£/. 536.3 Con.sir ''t "- /-£/. S38.3 

V,,~r--~..L7 

D 526.3 Constr.Jt~ i-----t----, 

14;>rt Constr Jf. f,:,ce 

£/. 5063 Step fc3cs 

.-'ibck- Concrete 
Cpntact .surface y ® 

Vert Constr Jt face 

£/. 5/6.3 Constr. Jf face 

· US .ft!ice 

-+-c-- £/ 506 . .3 Cons tr. Jt face 

L1m1l.s- or So(Jt/J 
Cv/Yer f E.rc~rafion 

. fST<!J 5/6.5:_· __ _f S,-"489.58 

. . : 1--'--j 
0.. . 1----1 

ng1na/ posit/on , - - - -:-:-I-.- -j I 

~----1 r:-i:_-=1 

PLAN-EXISTING 
POSITION 

See notes and Defdi/ A 

t_ ____ _J I 7 
I --:i--r :---1 - _J 
t=-....::::..._~.:===.±-==Q 

/jt;B 

£/ 516.a Constr Jt 

Probable C()nstr Jf 

£/. 506.3 Constr Jt 

Vert Constr Jts 

£/. 502.3 Cons tr Jt 

£I 498.3 Con.str 

RECONSTROCTED UPSTREAM 
ELEVATION 

_Conflicfinq infor
_moti'on regqrdm9 · 
existence of l(ey 

R£CONSTRUCT£D DOWNSTREAM . RcCONSTRUCTED FRONT 
ELEVATION ELEVATION 

RECONSTRUCTED REAR 
ELEVATION 

L....,''1 ,1,._.,1 l 

I 
. EXHIBIT 15 

j I ,U131l®El®~l®l0 l®l®l®l®l®I~ I llUJ 
__________ · t Aux Lock 

KEY PLAN- NORTH WALL 
Scale, /". /00( 

[--sta 489.58 

.---~--,_.~-.,, 

~ 
- ~,,-~-

;, . ' '·:. _}) .. ~< 
_z_·: ·•·.···.·~ 

A;4 

Con.strJts 

B~ ,_ .-.Jc c:c 
DETAIL A 

Piece. II- In origine,/ posIf1on 
31.5' 

49.5' to t. Ma1/J Lc,i;;k · . r . 29.0' ~ 11 . r 
~lf,!::iilbl/23 42BtbiJEJJd a'i23P 
c:i.1~1~1i-- ..... ~ _ ,- 1 .,1n,,_. ____ _ 

® 

- ---~ New ercar. 
I ,---------------

1 El 482.5:t----._ I Or,9 £L 487.!i"_ 
\ _____ :-------- i.. _____ J /Projected Key Bed :it•"\ 

{__ (sh~le /;;yer) 

DOWNSTREAM £L£VATION 
SHOWING ROCK EXCA V. 

No/es: 
A /qrge mqjorify of Ille missing portions 
of this block are Found in the sqme 
general are~ ci-S pieces shown, ond t1re 
in relotively .smcJ/I pieces rrhiqh were 
/Jot identified. 

® Missinq 

PARTIAL REAR ELEVATION 
· With Piece e removed 

@Mis.sing 

@ In or)gincJI posit/on · 

All- e/ey,:1flons are De.s-iqn elen,thns 
ef'cept 1/lo,se ind/ea led "Oriq" or 
perlainin9 to new eKcay. 

REF. DW6. 6/K I I 044-

Scale.:.IJ'• l'-0" 
except tJs noted 

A.UXILIARY LOCK 

EXISTING CONDITION 
BLOCK 15 

NORTH WALL· 
WHEEL-ER PROJECT 

TENNESSEE VALLEY AUTHORITY 

SUBMITTED 

wiT.LL)..J!lr: 
APPROVED 

FIELD OFFICE 
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( 

( 

(J) 

El 490._.J:t 

DOWNSTREAM ELEVATION .. UPSiREAM ELEVATION 

576.z.5 8 sttJ .545:2sa rSfd 
. El. 516!~ I Added in !!]55 

rSfo 516.SB 

£/.5/E.3~ r---+-----L--+------L~~~ 

BLO(;K. 17 BLOCK /6 

£/ 494.,3 ~~__:_l__-,-..:.._ ___ +__:_---,------ . 

FRONT £l£VAT!ON 

Sta. 546.258 

I :::::, I I I I,; 
£!1.5/2.3 Consfr Jt 

SECTION A-A 

~std 576.E5B 

Block /7 

£1. 488.9.t 

EXHIBIT 16 

t 
l 

S,Ui~l®~®l~l®l®l®l®l®l®l®l<'fl I loJ 
{ -__ . _____ ,c-"- Aux Loe_!<_· 

KEY PLAN-NORTH'WALL 
SclJ!e, /"./00' 

1---St" 546.258 . r~ta 51658 

A rl 7A 

PLAN 

I 

Reinforcing of lower Guide WcJ// 
I/A·,40'0+, Sta 548.75B 05. 
see 50eNE41u 

lc1mp po.sf &se 

I -
. I ·, lo'c'k /7 

REAR £L£VAT!ON 

Notes: 

The Norfh lecJf of the lower gate is 
presenf/y k,y;ng upon Blocks 16 and /7, <7/ld 
it is probable t/Jat /he cft1mage lo tne.se 
Blocks ·,s a result of the.~te h_ittin9 them. 

Block 17 ts in Ifs or/gmc1I condition with 
tile exception of t/Je crc1cks q.s .shown. 

Block 16 ls in ifs origin'ot (X)t1dJlion wil/J 
f/;e eKcepf/on of fl,e cracks c1s shown and 
as rollows.· · 

(DEvidenlly bro/ten iq/o sfT1!'/I pieces, as 
a few.sm,s//. J'l'89me,7ts were found. 

@Eristin9 loccJtJon approx sta. 69.3B 

@· Existing locotion as .shown in 
Pfan view and Section A:ill 

Scc1le, .Je•• /~0" 
except es noted 

AUXILIARY LOCK 

EXIST/ NG CONDITION 
BLOCKS 16 t 11 . 
NOBTH WALL· 

WHEELER PROJECT 
TENNESSEE: VALLEY AUTHORITY 

DIVISION or CONSTRUCTION 

SUl!I.IITTE:O 

~~-
FIELD OFFICE 
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l.-/0 

,--· 

~ -
c.eAc:K. 

_;:::r-

• I ~.F. }/\10 

F
. , · -. . . . '•":> ::!_OVrM~NT 
1---=HO ,41() • - ----· 

I oowN•f 

,,,,-· 

.,-✓ 

R-9 

SUBWJRECII 

L-9 

t.R"'1oveo 

.. ----· f 1VtJ.e1"N 0.15 

~ 
"t 
q 

R-6 

<f!!> 4$ 

,__, '\' 11 1,.,,,· I ' 

t-tJ L-7 L- 6 

1 
EXH\B\T \7 

I I 
I -·-···- . ··- . ·-+ 

□LS 
L-4-

[tJ 
L-3.-----.-----11--. L-t?. L:./ 

LI □· 
....... ----'--------J'-------~--- ·-- ------1....-

·£"ND 
(f') 

t,lr t,flll'EO · 
NOeTH 0,4/-' · L.P.MOVEO ____ 1 1£ ,,ft_AIN,. LOCI: _____ _ _ _N&t:TN_0,67 _____ .. ______ •. __________ , __ 

t 
"-_ .P. /Yf()Vt'O, . I NO,eTH ().90' ;,.o. MOVCOIJ0E!T~.0.9'1'' ____ J~::~.~:.NOeTH 

.. -, i a2• POWNSTRl:AM 
l'-
'11-
-,. 
'\l 

~ 

.e-r 

~ 
~ 

Z---?C£ACKE.O 

/:-6 

ANP 

L./? MOVl:I) 0.2· OPSTREAM 

~ 
~ 

.£.: .::rovrl-l 

.7/l,I/TTE£/:D rEOM :50(17/1 Cdl..Vl:ET 

,e-s 

NO MOVEMENT ~ SJ 
~ tJP bR .OoWNSTREA ~ __..--- ______ - ~ ~ 
x ,,· ·7 , ~ 

C€/ll,/E - ,f?AII- ------- _;:' &,wno ,WP S#SirEeEO 
. ( ____ 

Tt!J C-eANI= .e,,u~ 

. \· 
.e-4 R-3 

~ RJ -D~ 
Li~/ R-2 

<[iJ> <£1> <f-3> <ft]> <i!J> <B> <&> <[p 

. /4:?b <i!J> _ _!__~/ q.jp- -1- --<£-Jp- 1- -<flp--r
<(;p 

~ . . . 
if~!~{_ WALL_ 

PLAN 
Scale: /'•40'· 

~-----<-i'oe or AU><iliiry Loci; Wall 

~ 

----.:_ __ - T-
-

R-1 ~ 

=1_l] 
I/OTES 

i 
I 

r 

I I 
I This cr.;ck IWS visible berore Jc111e 2 
bc/T was opened af time of m:,vement. 
c. These cracks were nof visible 
be7tJre movement-. occ11rred. 
All other crtt,cks were not vis/ble prior 
to t-ailvre of Aux. Loc.k 

. Only major cracks .rl/oWIJ 

Scale: ;k"=l!O" 
Except as noil!?.a' 

MAIN LOCK 

LOCATION OF BREAKS 
IN CHAMBER 

WHEELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

OtVl:!ION OF' CON:!TRUCTION 

~UBMITTED APPROVED 

_u\~-

FIELD OFFICE 
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e,,:J·e, I/Nil,? 
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. at 

Lower fen,! epprwch waii) ·Sfa.1•10.0U '- -n--• -~•vuf'rv-• "V" 

. 'Ill E3a '/ . (face :~:~:L!_flllN _L.!!E!,_ 

Te~ !Ii .,. .. -----------------

LOWER N",V/GATION CHANNEL 

I ' 

Csi,,''GG •81.44-
on face of'dan, 

Lower river approo1ch lwc1l/--1 ,,, ::IT.., · 1,, 

~
. j:J O O I I 
(., I I~ 

, , 

. ~Mo_o
1
ri!'9 r:ttlls I : I~ ~)\ _ -~~_u_X_!!IA'!_Y_~!)~ (E!_!slm9)! 

1Ex1.s mg) I I I") ~I~ r 'CQ 
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I 1-:i! IO it '-----------------J ·" ~ 
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I I --~ 
.I I 
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I I 
I I 
I I 
I I . 

~Smal/craff 
~ proled,i,,,, slrot:lv~ 

e..J 
l:levalor 
penlhousrz 

T/:NNE'SSE'E' RIVER 
Flow 

PLAN 
Scaltz /"r/OO' 

Top pf foci wall,_£/ SGf,_.J_ 

WHEELER RESERVOIR 

::::J A 
r-l _j ::ii 
~ 
~ 
0) 

~ 

Small craff 
prolectivE> s!nx:111~ , • 

(f S7aO to £ mam lock 

£/SIZ.O,, 1; . f!':' THIE'/Sll.4 
\ ' 'Q..::lflj "..._J:-M!n TW £/SOU -;f'.";~-;-1--·--_-_--... ·--+1,· ________________ J,,,,.,;~;_:;_.;ccr:1 ____ ~-----~~~=:· %'' 'P1/4P t 
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5ECT/ON B·B 

c-c 

==---l-..:::.::=---'11---~---''-£/ 491.5 --------- 67.S.O' .. .-.-

5fa l1•35.0 0 t"-S14 7•35.0D rLow<?r gate pin/le$, 
Sta 6,.7.S-.O 0 

! AU%ILIARr LOCKz.i 
( bi1fin9) . /63.0' I 

6QO' 

D-D 

ELEVATION A-A. 

41 

£ Upper.gal.e pinfle:s, 
.:,f.;i o~oo.o 

£-£ 

Ste 1Nao u 

EXH 18.IT 18 

·ce.1.1 for lv/11~! Upp,- rsm•' ope,,h;n (Ma, HW £' '58 6 
f,i,g c,;isson gvir'e wall ~ •1 HW El SSf..3 lt(,n HW El 549.0 f . . ii', Hl'IE/S50.0--,C 

Scale I"• so· 
E1clipt ,53 nol~c:I 

MAIN LOCK 

GENERAL PLAN 

ELEVATION AND SECTIONS 

WHEELER PROJECT 
TENNESSEE VALLEY AUTHORITY 

DIVISION OF DtSICN 

.... .-J.::. ......... .. 

···-----------······· 
CNGtN[D ', 
P.__t.;,··~. 

DIVISION OF Nll;l(;ArtON /IND-- -- D, ..... , 
LOCAL Fl.ODD REUITIO/JS ~~ 

SUBMITTE:D ~~- l /'PfRO~_tD , 

~ ~~l&'-'<'t 2 ,6,/.-<YJt 

.----::.r...l~..1..-.-....&------------------~----------------------------,;_ ________ ....; ____________________________ : ___ :__[:K~N~O~X~V:• "'" : .. . 2·. -~· C -~ [, . /j-,--,,-N-2_5_;,-~~ s ,1\1.. ,• J ' ,rp .. ._.,... ... .._-.)t .. ~ :,,a~--•••A•a__:1,•1 · t ft.a>flu ..«AwiNC. M CONST~Uc:TlD -
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ll.494.0 

~

I ---~~1-' ~c..~fY. 

I .. !J.~.50~-~~ .. ~ j:;lf ~ ~l :: 11~: ~ l:i I"" M b~ ""I 

67xW 

UPPER GUIDE WALL 
load/I); Condl/ion: 
Waler lo c/..!61.0-.Salvraled Earth lo El. .!61.0 
Ory Earll, lo Tap or Wall 
Re.Ju/Ian/: ian. S • O. 2/6 

;9:cr 4 16 I f/..566.tJ 

.Sec/ion .,!;z.J. a .56o.O 
o/Jo11116ah.s 

Sedlon 
Je/owua/,., 

66.57'_ 
~11 

E/..!.18.0 ~I~ 

.r_rrrruur□n= 

UPPER BAY - LAND WALL 
t.oat:lln.9 Condi/Ion : ( See al.so Nole ~ 7 

I 
I 

I 
I 
L_JO...fZl.Q. 

~,':!:: 
~t 

Sa/(lraled ear/h lo El. .sos. o -Ory earl!, lo Tt:Jp of W11/I 
Loci (/Jgmaerpumped out. -Lod,ua/11 ln m{kr,d pOJtn'on · 
Re.111/l,ml: ran. &•O.Z/1 

' \' 

.,!_•---• _.,,c__._ .. _· ·_· --· - - ---'-

~ 

..!5..13 
. JZ.~9' 

~ 
~ 
" --~ 

.o:.. .. 

.61' 
.T..TTfrr~r: j j Ill I jj ,·11-L□ t 

~ ~ ~ ~- ,., .· ·-:.! 
~ f .. -·-: \. ~M 
~ ,;, .;: :r.:: 

, .... ·: .. ,f +------t-----. ·-~ ;,· 
' ~--· ·: '~) 

, .. ,.---, lreynolconJ/i:Nr,d . 

,, ... ,1 

:·.:-1: 
·~!'11 

"_;, ........ 
if •' 
.q~l 
Jl 
'!{. 

'-y-i 
,-~\ 

LOWER BAY- LAND W~LL ---~ 
INTAKE SECTION-LAND WALL 

Lot.1dt'ng Cont:lllhn ,• 
Wal,r lo cl.561.0•.Jg/vMled Earll, lo e/. .StJ5.0 
Dry e4rl/J lo Tap ol Hlall 

LAND WALL- BETWEEN .BAYS 
Load/ng t:ond/1/on: · 
Waler lb El. 50.5.tJ-Sulvn;led carlh lo c/..505.0 

LoadlngCondillon:(See alJoNole ~J St:>'/uraled Earll, 
locl.305.0 -"ry carln lo Top ol'Hlal/-Loclrt:hom/JBr ,ovmp11a' 
oul. - L.ocli- Ciale i'n 'mlleret:I Po.31//on. C"vlverl /I/led Mlh Waler. 
Resvlhnl: lan. 6 • 0. 227 

• • I ... , , 

Re.:,u//17n/: Tan. S•S.{g_ 

JS~tJ" 

el.566.o 1 6:0 ~ z1.:o" =1-1 

~Q_fl.'_· 

67xw 

~■~fflllllllllllllllll~ 
INTAKE SECTION~RIVER WALL 
loatllnf1. Condi/Ion: .. · · -
Upp•rPool on oolh .11ae, of Wall e~561.t7 
R~.suHan/-; 71:rn. S• ao . , , , ... ~- :·. 
. · . . . . ,::•t:=·.~:, .. r:: .>~-,-; • 

Ory Et2rl/J lo lop o/ Wall 
~e.svllanl: Tan. ~-o.~ ;4to"' · 

.5J!(J"_ 

t/1/!()" 

7,!xw 
,., -· 

N~l~:Ro'!'anNumlrol.Jt1.JWk,~ I 11 I I 1.I II l°I I ii I 1111111~1,I j 11111 i'I 11111-111.H:!dJ=Uj 
d1.1hng(J1.3/Jforce.Jo/ll,elwoa2Jr.~ · · · · · · · · · · · · · · · .. ·· · · · · -· · · · · · · · · .. · · · _;; 
/&rr,.s w1Y~o(I/R4m(lnN(lmemli ,, .., ~, 
ap,.olyln holh co.Je3. ~~ 

, . :$j 

J.iJ.3~ 
., .... - RIVER WALL-BETWEEN BAYS 

Loat;'lng CtJt1dlllan : .... · · ~: : ,. 

N1--.----.--J/.f'/2.(l___ 
ii.B 
--~~i i ' 

I 

I 

L.P.f'l.5().5.0 
,..,,_--

'gJL~ 
-'I ;.._ 

~~~)lxw ·• -••;/~w ~~~Kl/.""' 171--; 

~

' t-.. 2C ,,5~ 
~ ~ ~ -~t--. l: 

,.'l . ~ ~I,.~ fiTI,;: 
'tl ~ <11;31-..W.1..Vt--J<,;1 

LOWER GUIDE WALL LOWER GUA8D WALL 
· Loadl'ng Col)d/'//on: Loading Condi/ion: 
Waler loEl..s05.0· Sal:. £orlh io cl. Wa'ler al c/..505.0 boll, sides 
5()5.0-0ryca,//2/blop o/Wa/l Re.w/lonl: hn. 0-aoo 
Re.Jullt2nl: lan. 8•0.ttJ9 

/6!()' 

ff/,__5/2.,., 15!0~ 11:0" 

DISCHARGE SECTION-RIVER WAL_I.... 

LoadlngContlll/on: Waler al-El. 505. o bo/h .sla't1.s 
Re.svl/anl: 'Tan. & • o. o 

Nole ":4' 
f'orl/ppt1rand lowt1r Boys, land Wall, rr,rceJ ond 

· Ren/Ian!., .Jnown arw /-t>lal.J for 40il1onalllh.s, 
tli'vi'tlea' c,.:, lollc::w.s ; . .. 

i 
~ 
JI~ 

ASSUMPTIONS FOR DESIGN 
l/pperl'ool c/evallon .5'6/.0 
l.ower Pool e/evalion .!OS. O 
Eorlh rill behind Wal/..s .saluroled lo tirovnd Waler 
level.s shown. 
rvll l/pwara' llyt:lro.Jlali'c Waler Pre.s.sure t1rl'ec/1r,,e 
over 50 ¼ o/ area of /he base (.for .slmplkily • 
.shown a.J 50 % head over entire ba.Jt!). _ 

, .. , .... 
,:4: 

:i 
,.!,,,41 .,, 
·( 
~ I 

-~ 
cleval/oo of RocA- a.J.svmea' .Jome a.s bo//o17J ele- • I .,.. '.; 
vt:1//on of Wal/.$ i'n all ca.se.s. · ;'.;,' 
Wllere Key.s were v.Jed, they wt1r11 nt1gleclet:I · · 
In c&1/cvlal/on.s. 1 

.,. 

l/nif Wetjhl or Werler -62. 5 lb.s. per cv. II. ' 'I :i:. :i 
llnt'I We11hl of Conerele 1¢.5 lb.:J.per cl.I . .fl. . i i·; 
llnif Wet§'hl of tJry corln IC/17 lb.s. per cu /'I. · .• i 
llni'f We/9/21 ol .jaluraled carlh IR51/J.s. per cu. /'i · ,: ) 
l/ntl Pre.J.sure of Ory carln on Verlkal Plane · 1 

3.3 . .3.3 lbs. per .Sf/, II. ·l,, 
I/nil Pres.sure o/ Sa/uroled earth on 1/erllcerl Plone ·, 
83. JJ /b.J. per s,1- I/>. . ·- ;'!7: 

rorceJ apply lo One Linear roo/ of Wall, exeeplasnoletl. • 
1/orizonlal and Verl/r:al Componenl.s ol .R~.su/lanl.s · jil". 
or11 .shown dolled. ., , •· _ 
Shaded llreo.s r11pre.s11nl Hydro.slal/c Pre.s.svre.:s· · - 1_-r-:· 

on Ba.se.5 and .Jlde.s or Walls lo Scale(J,j2"•//'oot •~; 
head o/ Jf/aler) Valves o/" t/nil Pre.s.:Jure.s are 9i'vt1r, : . -,~;; 
in lerm.s ol lhe Heads, ant:/ the t.lnll Pre ~.sure s r:,r11: -• ·', • 
Waler·w-62 . .S lbs.per .5r, I'/. . · ' ... a 
/)rycr;r/h ·r !JJ, 3J 1/J.s.per S'/./1: . . :- ""'°.:. ;'~ 
.Jaluralet:I Earll, c .s" 83.JJ lbs.per .Sff fl. · ., · / · ·. ', ·1 
Secli'OIJ..s lo be con.Jlruded under pre.sen I C'onlracl I~ ~/1w- · •i1.:( 
lt'on .shown by dolled Line., /&rt.l,oper/bol~l..5~4.() . 1; 1~ 

. ·--,,i··, . •,, 

. . ··~' . ' ... 
TENNESSEE RIV.ER1 } . :, ·-~i~ 

LOCK & DAM NO.' 3 l ~ t ·~:· 
LOCK -:; - ~"!-

DESIGN DATA FOR r~_PICAL SECTIONS '. ( .:t 
® ;; e· ~ '2(;'. :gs_~ . ..:.• :r .:~ 

SCALE: A.INCH. 1 F'OOT . , . • _,., 2: · · · 
SHEET>, / 

0

8H~ NO,,•. -;t~ 

. • ... , .. i!':=-l:.i{ ~:.~ ,'l. 
: -~ •f."t.'«ti_~·::/(::1-r;t · 

.:~,·~---~,.-~¥}j I.. -.. 
.~j·,, 

· • _ . CaJ1fl.Wakr'ai£/..J6l.t7lnl.txA- CAom/Jer,cl EI._.S~a ovl.v"o'11 
: ·, . :fr:i.• /~3.e.lT-l.ocA-pvmp1Q' ovl-l.f.Ollf:~id,_l.~11' ~!(_bl-El. 4,1.s,o 

-:'.,ift 'ii)//f~f11/l1nl_::C6.le I-Tan~~~~ ~6? ~~4.1,lf,:7"3/.'_:~•0.0.JI _ 

llppt1r Bay- 27 t:Tbovt1 plnlle.J, 13' below 
lower/Jay - 2J't2bov, plnllt1.J, l7'b,low 
rorre., marhdi4" acl on Sec/ion above pinl/e.s 
ro~e.J mar/(tttl 19. ad or, S•dion below pi'nlle.s 
rorct1.J mal'KHil '.g, 8" od on Iola/ 40' See/Ion 

~ .. .~: ~-~ , •'. 

U~·u. a. ENGPN~1:11 ol'Fl_a . ' . UPPBII M~IUIPl'I VAi.Lil'!:~· 
d ~ SAINT LOUIS, MISSOURI .• • . ' .. ' ✓~ ~~ ~~ 

, ; . 6UDMITTED,~ .. , ~"fl.,, ....... Al'P~'!ltD->1· ~-
' I · · .. ·: -~ - . .· ~- · i /. ~ .. 

--- ... A.M,M- • . ' • •• . • .,\:ib . ., ; 
1
,...,..m .C.H. -~ •·• .:_ . .-.·: ... ·.:- • '. -! . ... •.• :!~ •., .. 

,~..,J.~lf,,i ' • '"°"••• •, . ' :f )'Pl ~ ~ 

~~ --:~~·.-:'ltl~i{\:E,lf~~~.rlrr- ·-~:,"-.~:-~~-~ ~ !..J~?_~: 
t,,-, :;. - -;••·. .· _.-. ;- . ,~- ·.r ,-~-ti·• •Y,~A' 

,-.- • .,. "'.,/ :.· .1.· ,-,,.1.~;·.1.'·, .... Mi...,-, --~· -·-~, -~ •'! ,r ... _.,.-, .. .,.-
. ,E,______,_1\.1.1...~~- ... , •.. .,,.:g .. ~---11-~_v ....:,_... ''"""' • 
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WAR OEPARTM_EN_T CORPS OF ENGINEERS U. S._ARMY 
EXHIBIT 20 

; 

~,_f.0.2.0 

fioorcl.490.o_ 

"'i 

• ✓ ... 

U.P.cl.561.0 
"1 'TT't-f"\Hf~F'. 'ffl·' . I II .. ,. ,I I ':I , I'.·.· J,:11 : . 
Ii 111 1 1 :· l''i1,'::· .. ,1,,.1. ;·., ,-1:1: I' I 

II 
i•,· ,,. 1· 0 1, ,. !I i ,. ,',li':1·11: 
1

1 ' 1·· . . I I I :• I, ;I.,·,. ;I:, 
' I I I I ' 

I i 'I' : .,1,, 11 ·I ·I 
·111 111 ,, I 1 I : · ,, 1 :11 
1 11 ;'I 'I · ',J 
I I I I''! 'I I I : ,I' I I . ' ; . I . • I I I ' ' 

'I I':.,'~ 1!1 I,' 
S1.M' ! ri :,!, ' 1 1 . 4;~;.-- - ····· --·- . fH1~h1,·,~ '. ':, 

.f_l.. . 0.0 · Z5, .CJ!O. OO/"- :t,_.!39.0 , I'. ZZxw 
5~ e. 4 11.ll , ,1, I 'b¥ 

/:1,.!J!J.5 cl.538.o 1. - 1 1~ , , ; I 1-- -- _-: :--: --~ 
1

1 • ,- I ,, 11· : I.. --·· ~ I I ' I I . ': I . : . .: ... I I I I I ' I •• • ••• - • 

-----'1c1.s3:-o EI.SJ4.0 ______ i .. U. !, I !·1:; ,: :!I_·· .. : .. -~·:. c1.s.12s El. 5.32,0 1 !'£W · 1 1,, '! : 1. - -~ _._ 1'1----------------------------------- , : 1 , •• 11:1 1
1 ;! 

1

r ____ ...: ... J~_=...=: . I . . [ 1 , 11 I 1 , 1 r . - ---- -- ... _ i I I I . :, .. ~----=·· .-..:.-_- ·-
5:0• I 1'2r .37:3'• 4!-,•tJ!,!J 11:0 I 1:i:.,·: ~1 ~--~-i.- ~ ·----. . ·- ' . . ... t l•ift . . . 

I : i : 1•1i :: t?:~--~-
: 11 I 1 -::- · . I : I:' I 

63~0H f ·- .. ···--·-····-·· ... ____ t_________________ -
~

i' ~- ; 

29./4'_-i ---··--·----· ~ Ir)' 
~ ~I 

~ 
""f . ___________ ---f !Jmin ___ !il! .~I _____________________ _ 

--------------- -----""--------------------
.,,,~ 

<5~o· 
Keynofr:on.sia'ered 

cl4!J8.(2 

------ 24.21' 

J8.00' 

.~ 

L___ ·-·. -- ........ -. -__ -___ _ . 60.0Q_~---· ~ >\i~.:-l 61.00' \O' ---•·•-· ·•-· .. - .. ---· ·-··--·-

UPPER MITER AND EMERGENCY DAM SI_LL 
Emergency /J'1m in pktce 
C'ond1Ylon.s: U.P.£/.561.0 

Loc/r pvmped ovl: 
Re.su/lanl: lon. 6' •0. .334 

Nole: . 
Eleva/ion or RocA- l'1ken .same '1.S bot/om ol"Sl/1-cl. 495. o 
cxlreme loading Cona'lllon-.s/Jown. For normal condil/on 
of ti"le.s milered v. P. cl. .561. o & L.f! cl. SCl.5. O Re.su/lanl ldl/..5 
4.26'/iw'q'e middle hfbinl. . 

···•···· • .. 
F !:• 

'.:· )'· 

~
/ 

- llorm'1IL P. '• .11.!'PTI-'•"' -· Tr_ 7' • c/.50.r/j 
;(;'•· ,, .... ;~--

; , : I' . ~,:. : ~-11 ' ~ ,/•.c?'..· 
:: :i•i,•!i 

U.P.fl.56/.0 

---- r:: (if/; :£,'WM:{-i:~ J j , . . .6.0 . _t}.4_~(._(J -·· 70 - -::·-· ::.:·::: ___ ; __ )( w 

=--:--'-" ::-: -,,;wf'·Pt=1-r';r: 
· xft4-;,·;,·· -~ .: ~·· J9/ ~: • , 

,. ;»~.;=._t'Jt·----·· . ' to· ·- ... - L JtJ.5Kw •• _..U .. l j -~ 

l §l::::+==" z-z· Ancl,orbo/1.s 1..s:O'long 
, • · 4ttr clbc 

·:i"ff.\~ 
/ 

LOWER t:fl!J"ER; SILL 
. · tiq/s..3•Mikr-.d 

Condllion.J: U. P. El. .561. 0 
. . L.P. El.505.0 

, , . 'Re.Ju/Ian!: 'Rln. 6 • 0. '540 
Nok : . .)ill lr11jt•tl lnlr:, Rock '1.J .shown. 

c1._490.o 

I 
cl.~5.o 

--....,......-:~5J~~o_· _____ _ 
jffo_:__./1.:~• --.--- Z6:6• __ ~~· 

_fflj.E_6P ' ; I I 

u.P.c/561.0 J !_ ________ I eissao 1 

(f"/e Thru.sl Z. 

I 
L.P.EUtJ.!.O 

~-=~! --

~' C\J' 

I 
I 

I 
I 
I 

I 
i 

I 
I . 

I _.. 

I 

/ 
I 

~·
I 

.Jee /ion he/ow uol~ 

Sec/ion abovevO"leJ 'I 
r-t I 50.0' .. , ~ 

I ,_ ~---_J7. 75' · ·- _ _j j 
• ~; I 

~ ,~ ;I.EZ.:
33
' -·-1 

I 

~ 
~ 

-~ 
~~ \ 

._d_ t ~ 
·'==.:. ~j 
~ ~J 

92.ol__J l\i 

:, 

: 

El.4BM2_6. 475,219,,. \ . r J ,Z ,i'.-..o"-"' ~'!11 
Keynolcon.skleret:I 71 1 fl.484..!L · ,_I.J_!'I: /7.67 ~ . ~_11,_JS'__ 

I 26 . .s' 
·j • 33:33' > 

t/.RE/.561.0 

"1' . 

'9'1~~ \ 

'.! \ 
• I ,· . \ 

. \ 

~ 

: ,. \ 
,: I' H•).£1.?J'o/' 

1
: ~cl.5¢f.3J 

''l/ __ \ 
. . . . \ 

.· ·(/...f..J9.0 ., 
Zcxw 

~ I I • ~ "' . : ~ 
:ii . w-J.---- ~ ...... 

LOWER BAY- RIVER WALL 
SCALE : %l• 1 ;_ OH 

loading Condi/ions : v'1le.s Mile red 
WalerloEl.561.0 i'n Lock Chdmber. lower Pool 
out.side o/Loc/r Wall ond below 6'1/e cl. 50,j.O 
Re.Jul/O'nl: Tan. 0 • 0. 56/ 

Nole :Forces & Ren/Ian/ .shown ore /o/4,/.1 ior c:1 4tJ'&tono/l/l, 
"xkndlng 2311. dbova Pin/le.sand /7/1.behw. 
.fbrre.s morkeo' 1-1 "'1d on Sec/ion obove l'inlle 
Force.s m"rA-ea''8"od on Sec/ion Je/ow Pin/le 

1-

ron;e.smar..tet:l'l4"&"8'aclonlo/d/40'.J'ec/ioti . . L , 
. Hya'ro.Jlalic ,D,-e.,.svre.s on 8e1.se '1ncl Sio'e.s lo .sc<i/11 hi .._//1./legt:/waler- r ~ ... 
,"'or a.s.sumpl/on.s 17/ /Je.sign, see S//eel Z0/0. I 

A'SSUMPTIONS FGR DESIGN OF SILLS. 
Upptrl'oo/cl.56/.0- Lowe__rPool el. .505.0 
Full Upward llyo'ro.slolk WalerPre.s.svre ~lkd/ve over .5tJ.% of Ared 
ollhe 8d.Je.'(f'or .slmplidly. .shown o.s ..5tJ,%1116d over lhe enlire.ia.se) 

· Ciole.s 1/()r/zonlally from ea'- No pre.s.sure from <Jale on 5111 
Where Key.J were ll-'l!d, /hey were negledeo' in Coku/olion.s 
I/nil We1jhl of W'1ler • 62. 5 /b.J. per cu. 11. · . 

.r 
Vnif. Welgrnl or Cone re le • 145 lbs. per cu. fl. 
rorce.J. apply lo one /ineor II. of Sill · 
1/orlzonlal onrl Verlia1/ Componenb or Re.sullonl.s qre .shown dolled 
In 1/Je diogram.J lorflorlzonlol and Vpw'1ro' Woler Pre.s.svre, 
Vc.ue.J of Uni/ Pres.sure ore given in lerm.s of /he /lead 
and t7re lo Sco/e ~~o"• / loo/ /lead of 1¥''1/er. · . 
.Je~lion.s lo 011 con.slrucleo' under pre.sen/ Con/rad Ii, clev'11/on~ "' 
.JMwn by dolled //ne.J for tipper Pool cl .5¢4.0 . 

-- i,' 

\ 

.... 

; :··1 
I ~ f LGlW~R ·-E~§RG6NCY DAM SILL 
FORCES ON NEEDLES 

UPPER EMERGENCY DAM SILL 
FORCES ON NEEDLES 

TENNESSEE RIVER 
.LOCK & DAM. NO. 3 '---'- · ' ~. 

LOCK· 
DESIGN DATA FOR TYPICAL SECTJONS 

·I 

.11 

~ ... 

LOWER EMERGENCY DAM ·s\LL 
.. · emergency ()om lrip/oa ~ · · · 

C'ondll/on.s: l.P. El. 505. O 
lot Ir pumped our 

,f e .sulhnl: Taq. t9 • 0. J91 · · 

• 
; ~~ . .-~ .<.· ·::( J. _:-;-;-t· 

·_:'>'-;!!-p'. ... ·. 

• ► 

. ··-~ ,,.. . U:.: . 
,, •",..:!! . .iwl,L..,,\ ;~ 

-,~::: ~ ... _·, ... .-i~ -~T!.r- .. : '· · 

• 

lj:i :, •fr..._.. s· 9· I ., ·.SCALE•,¼ INCH • I FOOT 

e· ~ IN at!CET6 SHEET NO. • 
:I ~ U, 8. 1:r,;01N1tll,'l 01'1'1Clt UPPER MIUl&alPl'I VALL&Y DIVISl,ON 
i < IIAINT LOUIS. IIUll!lbURI . · JUNII 113;ii , 

' ii•• ~~I · '• I -,. IE I SUDMITTEQ;;:':":t,~ PPR~,- ........ -~-~~,; 
"'I ;· • 4-" • :f • • • ,/ ' . ~ ,.._ • . • , l •~..;:;; .... I \I · . J ·, I . · ' t-··· , ....... _ •~••· . ... f~· . ·. =-~~: ,\·.::~::'"}''~ . , ... :.• ~- . ' . ' 

.,;,:_. 
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37~6- 3o~o• .So'-o" 30•-o·· 

f--------+--------,------+------J-------1---___:_ ____ .:..J, £..El 560. 0 · 
50'-o· 34'-0" d!o• 

Nor. Max. r-", CE! 56_0.0 

<ZP I <!> I -0 I 0 I 0,. I 0 IG~~~~i::, 
I - El sso.o 

r,V groo\11!' 
Lf~_c.,,,sf_r_Jj 
El .531.0 

V groove 1 

[& ConslrJ/ 
El 51/.0 

/1.W.l.'I 556,01 

(V groove ~ Cons fr// 
El 502.0 

rV prooi-1!' .fConslril 

E~.9.3.tj..E/488.o 
t::_E/481-0 

FRONT ELEVATION 
(CHAMBER FAt:i:) 

TYPICAL_ SECTION 

.Scale lfrN=I'· o• 

<B> <!> 
. . ·i 

.'7 ' , 

. ·1 

Valve 
2 "wafer, mud 

,! sand on /"loo') 

t> 

·, 
'l. ·1 ~ 

Cracl! w,"/h 

H ·. -Ca fraces 

! 11 f-' Va/ve I I I I } 

<t> 
.., 

. " ,;, ,'I • 'I 

t/''wafer, n,·,, 
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