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RED RIVER WATERWAY 
LOUISIANA, TEXAS, ARKANSAS, AND OKLAHOMA 

MISSISSIPPI RIVER TO SHREVEPORT, LOUISIANA 

CONSTRUCTION FOUNDATION REPORT 
LOCK AND DAM NO. 4 

SECTION I - INTRODUCTION 

1-01.  Authorization.  Public Law 90-483, 90th Congress, 
approved 13 August 1968, authorized the construction of the "Red 
River Waterway, Louisiana, Texas, Arkansas, and Oklahoma" project 
in accordance with the recommendations of the Chief of Engineers 
as contained in House Document No. 304, 90th Congress, 
2d Session. 

1-02.  Purpose and Scope.  This document presents the 
"as built" foundation conditions for Lock and Dam No. 4 of the 
Red River Waterway Project.  It was prepared to fulfill the 
requirements contained in ER 1110-1-1801, Construction Foundation 
Reports, 15 December 1981, and CELMK-CD SOP 415-216 Construction 
Supervision and Inspection, 24 February 1984 (Paragraph 2-31). 

1-03.  Authorized Project Description. 

a. Overall Project Description.  The overall project 
consists of four reaches:  (1) Mississippi River to Shreveport, 
Louisiana; (2) Shreveport, Louisiana, to Daingerfield, Texas; (3) 
Shreveport, Louisiana, to Index, Arkansas; and (4) Index, 
Arkansas, to Denison Dam, Texas. 

b. Mississippi River to Shreveport Reach.  The 
Mississippi River to Shreveport reach of the project is located 
along the Red River in central and northwestern Louisiana. 
Within this reach, the project provides a navigable channel 
approximately 236 miles long, 9 feet deep, and 200 feet wide from 
the Mississippi River to Shreveport via the Old and Red Rivers. 
Five locks and dams furnish the required lift of 141 feet.  The 
New Orleans District performed preliminary geotechnical 
investigations for all five locks and dams as well as detailed 
explorations and designs for Lock and Dam Nos. 1 and 2. 
Vicksburg District performed detailed geotechnical explorations 
and geotechnical designs for Lock and Dam Numbers 3, 4, and 5. A 
review of the explorations and design of Lock and Dam No. 4 is 
covered in Sections 2 and 4 of this report. 

1-04.  Datum.  All elevation datum used in this memorandum 
are referenced to feet NGVD (National Geodetic Vertical Datum). 
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1-05.  Lock and Dam No. 4 ■ 

.     . .  a-  Location.  The Lock and Dam No. 4 project is 
located in a cutoff between old (1967) river miles 205.0 and 
210.0, approximately 12 river miles downstream from the city of 
Coushatta Louisiana.  This is the fourth lock and dam complex of 
tne five locks and dams that comprise the Mississippi River to 
Shreveport, Louisiana, reach of the Red River Project.  The 
and"1!)* iB loCated in Red River Parish, Louisiana. (Photographs l 

b.  Peßcriptjon.  The location of the lock and dam is 
shown on Plate 1.  The completed plan for the lock and dam is 
shown on Plate 2.  The dam consists of a gated spillway with five 
60 foot wide tainter gates with a sill at elevation 85 and a 
et^ii1^9 ha8^n  at elevation 62. Adjacent to the tainter gates is 
a 100 foot wide crest gated dam with an ogee section at elevation 
113 and a 154 foot wide concrete overflow weir at elevation 
122.0.  The single 84-foot wide by 685-foot long (nominal size) 
lock is located north of the gated spillway and connected to the 
spillway by a cutoff wall 58.0 feet in length with a top 
elevation of 128.0.  The maximum lift (and head) for the lock and 
dam is from minimum tailwater (controlled condition) at elevation 
95.0 to normal pool at elevation 120.0.  Navigation will cease 
downstream of the lock and dam at the 10-year flood elevation of 
121.6.  Project design flood elevation is 130.6 upstream of the 
lock and dam.  The site plan for the lock and dam is shown on 
Plates 3, 4, and 5.  The major features of the lock and dam 
complex were constructed in two phases.  Phase I included the 
majority of the structural excavation, installation of the 
dewatering system, construction of a Resident Engineers Office, 
and construction of temporary access roads.  Phase II involved 
construction of the lock and dam complex, approach channels, 
permanent access roads, supplementary pressure relief in the 
suballuvial Tertiary formation, and construction of the closure 
dam. 

1-06.  Disposition of Reprvri-  This report has been 
distributed in accordance with ER-lllO-2-1801.  Text, plates and 
photographs are available in digitized form from the Vicksburg 
District Corps of Engineers, Engineering Division, Design Branch 
Materials have been archived under file number R-14-206. 

1-07.  References.  To facilitate implementation of the 
Inspection and Evaluation Program, and to avoid repetition of 
information presented previously, the following references are 
listed. 

a.  House Document No. 304, 90th Congress, 2d Session 
(the authorizing report). 
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b. Design Criteria Report, February 1972, and all 
endorsements thereto. 

c. Existing Bridge Report, April 1972, and all 
endorsements thereto. 

d. Pre-construction and Post-construction Groundwater 
Levels, Lock and Dam No. 4, Red River Valley »Louisiana, by A.H. 
Ludwig, U.S. Geological Survey, Open File Report, 1979. 

e. Agricultural Observation and Ground Water Study, 
Red River Waterway Project, Main Report and Appendix IV (L&D 
No. 4), by Soil Conservation Service in cooperation with U.S. 
Geological Survey, October 1975. 

f. Design Memorandum No. 2, GDM- Phase I, Plan 
Formulation Site Selection, Mississippi River to Shreveport, 
Louisiana, May 1976, and all endorsements thereto. 

g. Design Memorandum No. 3, Hydrology, Mississippi 
River to Shreveport, Louisiana, March 1974, and all endorsements 
thereto. 

h.  Design Memorandum No. 10, Hydrology and Hydraulic 
Design, Lock and Dam No. 1, January 1974, and all endorsements 
thereto. 

i.  Standardization Report, Locks and Dams Nos. 1 
through 5, March 1977, and all endorsements thereto. 

j.  Design Memorandum No. 18, Hydrology and Hydraulic 
Design, John H. Overton Lock and Dam, June 1980, and all 
endorsements thereto. 

k.  Quality of Water in the Red River Alluvial 
Aquifer, Shreveport to the mouth of the Black River, Louisiana, 
by A.H. Ludwig, U.S. Geological Survey, Open File Report, 1974. 

1.  Final Environmental Statement, May 1973, Final 
Supplement No. 1 to Final Environmental Statement, February 1977, 
and Final Supplement No. 2 to Final Environmental Statement, 
November 1983, Mississippi River to Shreveport, Louisiana. 

m. General Design Memorandum No. 21, General Design, 
Phase II - Project Design, Lock and Dam No. 4, May 1987, and all 
endorsements thereto. 

n.  Design Memorandum No. 27, Sources of Construction 
Materials, Lock and Dam Nos. 4 and 5, December 1989, and all 
endorsements thereto. 
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o  Design Memorandum No. 28, Detailed Design, Lock 
and Dam No. 4, August 1989, and all endorsements thereto. 

p.  Design Memorandum No. 29 (Revised) Hydrology and 
Hydraulic Design, Lock and Dam No. 4, March 1986, and all 
endorsements thereto. 

q.  Design Memorandum No. 38, Aesthetical Enhancement 
Report, Pool Nos. 1 through 5, November 1977, and all 
endorsements thereto. 

In addition to the above general references, specific design 
references appear in the particular section to which they 
pertain. 
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SECTION II - INVESTIGATIONS 

2-01.  General. 

a. General.  Site investigations for the geotechnical 
design of Lock and Dam No. 4 were performed by both the New 
Orleans District and the Vicksburg District.  Three individual 
sites were explored during seven periods of field investigations 
(hereafter referred to as Phases I through VII).  In addition, 
five geotechnical investigations were performed during the 
construction period to better establish the sub-surface 
conditions in selected areas. 

b. Methods.  Investigative techniques employed 
include drilling exploratory borings, performing geophysical 
logs, and digging test pits.  Borehole samples were recovered 
using a variety of devices including a standard splitspoon, 
6-inch diameter core barrel, 2-1/2 inch diameter drive tube, 
5-inch diameter shelby tube, and an auger.  In the intervals 
where samples were not taken, the cuttings were examined and the 
action of the drill stem was noted in order to establish the 
lithology of the soil/rock unit.  Down-hole geophysical logs 
consisting of spontaneous potential (SP), resistivity, and 
natural gamma radiation were performed on all holes except where 
noted.  Detailed geologic field logs (ENGR FORM 1836) were 
prepared for some of the New Orleans investigative borings and 
most of the Vicksburg District investigative borings. 

2-02.  Pre-Construction Subsurface Investigations. 

a. General. Investigations for the design of Lock and 
Dam No. 4 occurred over a ten year period from 1979 to 1989. 
Hundreds of borings, geophysical logs, and laboratory tests were 
performed.  The results of geological investigations, 
geotechnical boring logs, geophysical logs, and an extensive 
laboratory testing program have been assembled in Design 
Memorandum No. 28, Volume IV (Geotechnical Portfolio) and are not 
reproduced in this report. 

b. New Orleans District (Phase I). The initial 
exploration conducted at the Lock and Dam 4 site was performed by 
Law Engineering and Testing Company under a contract with the New 
Orleans District Corps of Engineers.  Explorations were conducted 
during the period October 1979 to January 1981.  Forty-eight 
borings, ranging from 110 to 270 feet in depth were drilled on 
the floodplain along an alignment (Site 1) which was subsequently 
abandoned. The first 24 borings (4-ID through 4-24) were drilled 
on a 1000 foot grid pattern.  The second 24 borings (borings 4-25 
through 4-48) were drilled along the proposed lock and dam 
centerlines (which intersected at boring 4-28) . Geophysical data 
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were not obtained on these borings and detailed geologic logs 
(ENG FORM 1836) were prepared for borings 4-34, 4-36, and 4-41 
only. 

c-  Vicksburo District (Phase II).  During the period 
March through July 1985, the Vicksburg District, Geotechnical 
Branch drilled 59 exploratory borings (4-49 through 4-107) at 
Site 2, located approximately 300 feet downstream of Site 1 and 
with centerlines intersecting near boring 4-29.  These borings 
varied in depth from 30 feet to 200 feet with most borings 
extending to a depth near elevation -25. 

<*.  Vicksburg District (Phase III) .  During the summer 
of 1985, the site for Lock and Dam 4 was moved approximately 
1200 feet to the northeast (Site III).  This was done to address 
hydraulic design criteria (having to do with siltation problems) 
that became evident with the operation of L.C. Boggs Lock and 
Dam.  Phase III investigation at Site III were conducted by the 
Vicksburg District, Geotechnical Branch during the period January 
to June 1986.  These investigations consisted of 53 borings 
(LD4-108-86U through LD4-160-86U). 

e.  Vicksburg District (Phase VI).  Investigations for 
the detailed geotechnical design of Lock and Dam No. 4 consisted 
of 36 borings completed during the period September to November 
1987 (LD4-161-87U through LD4-199-87U excluding #166, 171, and 
173 which were not drilled). 

f•  Vicksburg District (Phase V).  During the months 
of November 1988 and January 1989 twenty-one test pits, ranging 
from 5 to 9 feet in depth, were excavated at the Lock and Dam 
No. 4 construction site.  The purpose of the test pit excavations 
was to evaluate the need for seepage barriers (clay blankets or 
slurry trenches) during the construction phase. 

9-  Vicksburg District (Phase VI).  During the period 
30 January to 2 March 1989, thirty-five (35) exploratory borings 
(LD4-200-89U through LD4-223-89U and LD4-234-89U through LD4-244- 
89U) were drilled along the alignment of the permanent (south) 
access road. These borings ranged from 11 feet to 78.5 feet in 
depth.  No geophysical logs were made for these holes nor were 
geological logs (ENGR FORM 1836) made for borings LD4-237-89U, 
LD4-238-89U and LD4-244-89U. 

h.  Vicksburg District (Phase VII).  Overlapping with 
Phase VI investigations during the period February 1989 to 
August 1989, investigative borings were drilled in the approach 
channels (borings LD4-224-89U through LD4-233-89U), borrow areas 
adjacent to the access road (LD4-246-89U through LD4-263-89), for 
the closure dam (LD4-264-89U through LD4-269-89U), and around the 
alignments for the containment dikes for dredge disposal areas #3 
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and #4 (LD4-270-89 through LD4-285-89). Approach Channel borings 
extended 50 to 75 feet.  Borrow borings were drilled to a depth 
of 25 feet (except when conditions required hand auger borings in 
which case borings extended to 15 feet).  Closure Dam borings 
extended 40 to 60 feet and containment dike borings extended to 
50 feet.  No geophysical logs were performed for any of these 
borings. 

2-03.  Investigations Performed Purina Construction.  The 
initial investigation made at Lock and Dam No. 4 during 
construction was performed by Fugro-McClelland, the sub- 
contractor for dewatering.  Fugro-McClelland contended that 
"differing site conditions" existed in the Tertiary age sediments 
that differed materially from what they were expecting based on 
the government's pump test and other published data.  (The 
Tertiary aquifer in the stilling basin area of the gated dam did 
not experience the expected drawdown when pumped by 6 dewatering 
well installed by Fugro-McClelland.)  Investigations consisted of 
seven borings made with a 6-inch hollow stem auger and a standard 
splitspoon sampler.  Samples collected from these borings closely 
agreed with the published borings.  Investigations were made to 
delineate the presence of Tertiary rock strata which interfered 
with the sheet pile installation in the stilling basin and gated 
dam area and dredging in the approach channels and to establish 
the availability of adequate, suitable borrow in the upstream 
approach channel. The Government investigated the presence of 
rock beneath the stilling basin and gated dam.  An attempt was 
made to define the rock using a cone penetrometer.  When this 
failed, five exploratory borings (LD4-229-93 through LD4-233-93) 
were made during May 1993 using rotary drilling methods.  As a 
consequence of the presence of the rock strata, certain sheet 
piles were not advanced to design grade.  At the request of the 
Resident Engineer, the mobilized drill rig and crew moved to the 
upstream channel area and drilled six borrow borings to evaluate 
the quality and quantity of the reusable materials remaining in 
place.  (This exploration became necessary because, with the 
completion of the Piermont Revetment, severe bank caving began in 
the area of the LD4 upstream approach channel, removing material 
that had been designated as backfill for the structure.)  These 
borings are designated as LD4-334-93 through LD4-339-93.  (It 
should be noted that the Resident Office referred to these 
borings as LD4-1-93B through LD4-6-93B in a series of 
correspondences).  During the months of September and October 
1993, the Geotechnical Branch drilled eight exploratory land 
borings (LD4-340-93U to LD4-347-93U) and five exploratory borings 
(LD4-348-93U to LD4-352-93U) from a floating platform to 
investigate the presence of Tertiary rock strata in the 
downstream access channel. The sampling was confined to the 
interval between elevations 81 and 75, a zone where the 
contractor had reported encountering rock during his dredging 
operation.  The site conditions were essentially the same as 
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those depicted on the preconstruction borings (sandstone and 
siltstone lenses 0.1 to 0.2 of a foot in thickness).  During the 
period 23 to 26 February 1994, the Geotechnical Branch performed 
explorations from a floating platform in the upstream channel. 
The contractor had reported "rock strata" which interfered with 
his dredging operation as high as elevation 96 (final grade for 
the upstream channel is 90).  Ten exploratory borings (LD4-353- 
94U to LD4-362-94U) were drilled in areas designated by the 
contractor.  The site conditions were essentially the same as 
those depicted on the preconstruction borings (sandstone and 
siltstone lenses 0.1 to 0.2 of a foot in thickness).  The 
contractor persisted in his contention that rock strata were 
interfering with the dredging operation (in spite of the fact 
that minor rock is clearly shown on the investigative borings). 
The contractor mounted his own exploration program in the 
upstream channel which was witnessed by COE personnel from the 
district office during the period 5 to 9 April 1994. 
Explorations consisted of digging 106 exploration pits using a 
barge mounted backhoe (Photograph 3).  Exploration pits were 
generally located on 25 foot centers in locations where the 
contractor had encountered problems. Rock was encountered above 
final grade in 22 of the locations.  The shallowest rock was 
located at elevation 95.4.  The Corps contended that the site 
conditions were essentially the same as those depicted on the 
preconstruction borings although the Corps did relax final grade 
to accommodate the rock in several small areas.  (The contract 
required protection stone on the channel bottom.  Where the 
scheduled work would have consisted of removing rock and 
replacing it with stone, the rock was allowed to remain in 
place.) The locations and graphic logs for borings LD4-329-93 
through LD4-333-93 are shown on Plates 6 and 7.  Plate 8 contains 
a boring legend.  Borings LD4-334-93 through LD4-362-94U were 
made at locations that were subsequently excavated (in the 
intervals sampled) and therefore do not contain any useful 
information on the post construction site conditions. 

2-04.  Ground Water Investigations. A two-stage pump test 
was performed by the Vicksburg District during the period 22 June 
to 26 June 1987.  The test well was located approximately 5 feet 
from the intersection of the lock and dam centerlines and 
extended to a depth of 172 feet (Photographs 4 and 5).  The test 
well was installed in a 30-inch diameter hole and surrounded by 
filter gravel "E". The well was 14 inch O.D. and contained 
132 feet of #30 slot low carbon steel well screen.  The well 
screen fully penetrated both the Quaternary and Tertiary aquifers 
above a thick claystone bed considered an aquiclude. Three 
radial arrays of piezometers were installed in the northwest, 
northeast, and southeast directions.  Each piezometer location 
contained two piezometer tips, one in the Quaternary aquifer and 
one in the Tertiary aquifer.  Each tip was installed in a 
separate hole approximately 5 feet from its "nestmate".  Each 
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piezometer contained a #10 slot plastic wellpoint surrounded by 
concrete sand. The test well was pumped at two rates, 100 and 
200 GPM and piezometers were read for 48 hours at each pumping 
rate to assure that steady state conditions had developed.  Flow 
was measured inside the well beginning at the bottom of the well 
and at 10 foot interval throughout the screened interval. 
Reading were taken with a velocity (flow) meter which could be 
lowered to the desired depth and measurements taken.  The results 
of the ground water investigation revealed that the Tertiary 
aquifer has a permeability of 0.0146 feet per minute (based on 
the average of the two pump test flow rates) and the Quaternary 
aquifer has a permeability ranging from 0.02 to 0.03 feet per 
minute (based on the D10 size).  For a complete review of the 
ground water investigations performed at Lock and Dam 4, 
including an analysis of ground water quality, see Design 
Memorandum 28; Detailed Design, Volume I and Volume II. 

2-05.  Other Field Investigations. 

a. Pressuremeter Tests. Seven boreholes (LD4-P1-88 
through LD4-P7-88) were drilled during the period 21-25 March 
1988, to perform downhole pressuremeter tests.  The holes were 
drilled into the Tertiary Formation.  Holes were drilled using 
rotary drilling methods with Revert and a drag bit or a roller 
rock bit.  Tests were conducted in very dense silty sand of the 
Wilcox Group.  Probes were extended into the interval to be 
tested and expanded until the soil failed.  The testing program 
revealed low strain elastic modulus values of 2,500 to 
19,000 tons per square foot and high strain elastic modulus 
values of 1,000 to 2,500 tons per square foot.  The results of 
this testing program are presented in Design memorandum 28; 
Detailed Design, Volume II, Plate II-6. 

b. Earth Resistivity Test.  Field measurements of> 
earth resistivity were conducted along the dam centerline during 
the period 9-12 May 1989.  Exploration depths of 100 feet were 
obtained using the Wenner Four Electrode Array (ASTM G 57) with 
an "a" spacing of 200 feet.  The test results were used in the 
design of the electrical grounding system. 

2-06.  Laboratory Testing.  Soil classification and water 
content determinations were made for all cohesive samples. 
Atterberg limits and unconfined compressive strengths were 
determined on selected cohesive samples. Granular samples were 
visually classified and grain size distributions were determined 
for selected samples. Triaxial shear and direct shear tests were 
performed on selected samples of clay (CH-CL), silty clay (CH-CL) 
and sandy clay (CH-CL). Triaxial shear tests consisted of 
Unconsolidated Undrained (Q) and Consolidated Undrained (R) 
tests.  Pore pressure readings were made on all R tests. 
Consolidation tests were performed on selected cohesive samples. 
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Results of the laboratory testing program are presented in Design 
Memorandum 28; Detailed Design, Volume IV (Geotechnical 
Portfolio). Special, one time testing was performed on selected 
Tertiary sandstone samples from borings LD4-119-86U, LD4-125-B6U, 
LD4-126-86U, and LD4-134-86U at the Waterways Experiment Station. 
Tests included Petrographic analysis, Uniaxial compressive 
strength, determination of Modulus of Elasticity, specific 
gravity, and absorption.  Thermoluminescence dating techniques 
were performed on samples from borings LD4-91-85U, LD4-116-86U, 
LD4-117-86U, and LD4-125-86U in an attempt to age date the 
various Quaternary terraces present at the site. The results of 
this special testing program are presented in Design Memorandum 
28; Detailed Design, Volume I, Tables 3-8 and 3-9. 
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SECTION III - GEOLOGY 

3-01.  Regional Geology.  For a complete description of the 
regional geologic setting for Lock and Dam No. 4, see paragraph 
3-02a of Design Memorandum No. 28 "Detailed Design", Volume I. 
The referenced DM contains a description of the physiography, 
topography, structure, tectonics, stratigraphy, ground water, 
mineral resources and construction materials encountered in the 
Central Louisiana area.  No regional geologic features were 
discovered that adversely impacted the Lock and Dam No. 4 
construction site. 

3-02.  Site Geology. 

a. General.  Lock and Dam No. 4 was constructed in 
the Quaternary alluvium of the Red River.  The construction site 
involved Pleistocene Terrace deposits and Holocene alluvium. 
Both alluvial sequences consisted of a fine grained topstratum 
overlying a coarse grained substratum.  Underlying the alluvial 
sequences are Tertiary age sediments assigned to the Wilcox 
Group.  The foundation for all the lock and dam components was 
Tertiary age materials of the Wilcox Group.  Holocene alluvial 
topstratum can be classified according to the environment in 
which it was deposited.  Each topstratum type consists of a suite 
of materials which were deposited in a specific manner and 
display physical properties which vary within known limits. 
Topstratum types encountered in the construction of Lock and Dam 
No. 4 included natural levee (adjacent to the Red River), 
abandoned channel (across the upstream channel), and a point bar 
sequence.  The abandoned channel and the natural levee were 
present in the approach channels but did not form the foundation 
for the structure.  Pleistocene Prairie Terrace deposits were 
present in the protected area and constituted the bulk of the 
excavated materials within that area. 

b. Topstratum.  Lock and Dam No. 4 was constructed in 
an area where the ground surface formation consists of 
Pleistocene terrace deposits (Photograph 6).  Holocene alluvium 
was present in the upstream and downstream approach channels 
(Photograph 7).  In addition, the Holocene deposits formed a 
small, topographically low area at the downstream end of the 
protected area.  All foundations for the lock and dam structure 
were located in areas of Pleistocene terrace.  Excavation for the 
structure extended through the Pleistocene Terrace and into the 
underlying Wilcox Formation.  The Prairie Terrace contains a fine 
grained upper stratum and a coarse grained substratum. The upper 
stratum consists of reddish brown, brown, and gray clay (CH-CL) 
and gray and brown silt (ML).  These Pleistocene topstratum 
materials contain roots, lignite, and crumbly zones.  No attempt 
was made to evaluate the consistency of the materials in the 
field due to desiccation associated with construction dewatering. 
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The majority of the Pleistocene topstratum clays (CH-CL) and silt 
(ML) from the structural excavation were utilized in construction 
of the cofferdam or stockpiled in the clay stockpile area during 
the Phase I construction contract for reuse in the closure dam 
Topstratum clays (CH-CL) and silt (ML) that remained within the 
cofferdammed area or topstratum clays from the channel 
excavations were utilized as structural backfill. A small 
tributary stream crossed the site from north to south at 
approximate station 10+00L.  This small stream lowered the ground 
surface approximately 30 feet as it incised itself in the Prairie 
Terrace (see preconstruction boring LD4-188-87U).  Some reworking 
of the Pleistocene deposits occurred in this area although the 
lithology and stratigraphy are similar to that described for the 
Prairie Terrace with a 14 foot section of clay (CH-CL) and silt 
(ML) overlying a 13 foot section of silty sand (SM).  Like the 
Prairie alluvium, this entire soil deposit was removed during 
excavation.  Holocene topstratum consisted of point bar deposits 
(in both the upstream and downstream channels), an abandoned 
channel that crossed the upstream approach channel and a natural 
levee along the current Red River alignment.  The Holocene point 
bar topstratum consisted of gray, and reddish brown clay (CH-CL) 
and silt (ML) with roots, and other vegetation. The clay (CH-CL) 
ranged from medium to stiff in consistency and contained silt 
strata and occasional silty sand pockets.  The silt (ML) 
contained clay strata and sand strata.. Designers anticipated 
reusing much of this point bar topstratum unit for impervious and 
random backfills.  However, due to erosion and bank caving, 
especially after the completion of the Piermont Revetment, much 
of this deposit was lost. An abandoned channel crosses the 
upstream channel on a bearing of N 15°W at approximate station 
25+OOL.  The abandoned channel's presence was evident in the 
surface topography.  This topstratum feature had a thickness of 
approximately 40 feet and was composed of black, red, brown, and 
gray clay (CH), which ranged from soft to very stiff in 
consistency, and contained tree stumps, roots, silt strata, wood, 
lignite, concretions, and abundant shell fragments.  The 
abandoned channel topstratum deposit also contained minor amounts 
of red and brown silt (ML) and silty sand (SM) with clay strata. 
The abandoned channel extended to approximate elevation 85 and it 
was completely removed in the area of the upstream approach 
channel.  As noted earlier, a natural levee consisting of silt 
(ML) and silty sand (SM) was present in the upstream channel 
along the Red River.  This topstratum type was not involved in 
any portion of the structural foundation. 

c-  Substratum.  The substratum forms the alluvial 
aquifer and consists of two different units; a Holocene unit 
composed of fine sand (SP, SM, SP-SM) which is associated with 
the Recent point bar migrations, and a Pleistocene unit which is 
composed of silty sand (SM) and silty fine sand (SP-SM) deposited 
during an earlier alluviation of the valley. The lateral 
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boundary between these two units is the Holocene - Pleistocene 
contact and is reflected in the site topography.  The Holocene 
unit is composed of brown, light brown, and gray sand (SP, SM, 
SP-SM) which is a continuation of the fining upward point bar 
sequence.  Near the base of this unit, an intermittent layer of 
coarse sand (SP) and gravel (GP) was noted. This "channel lag 
was left by channel migrations.  Clay (CH) lenses and stringers 
were occasionally present in the substratum.  The Pleistocene 
substratum unit is composed of fine silty sand (SM) with minor 
amounts of silty fine sand (SP-SM) with lignite. The Pleistocene 
unit extends from approximate elevation +125 to the top of the 
Tertiary Formation (elevation 80 to 105).  The entire section was 
examined in the field (Photograph 6).  Both of these units 
required extensive dewatering efforts before excavation could 
proceed as discussed in Section V. 

d.  Tertiary. Underlying the Quaternary alluvium at 
Lock and Dam No. 4 are formations of the (Undifferentiated) 
Wilcox Group.  The Wilcox Group is Eocene in age.  The top of tne 
Wilcox is an erosional surface that varied from approximate 
elevation 60 to elevation 105 at the site, although boring LD4- 
177-87U, located 3500 feet south of the site, shows a Tertiary/ 
alluvial interface at elevation 31.  Figure 3-1 shows the 
elevation of the top of Tertiary prior to excavation.  Generally 
speaking, the interface is at a higher elevation beneath the 
Pleistocene Terrace as compared to the Holocene alluvium. The 
Wilcox Formations were deposited by an accretionary shoreline and 
is deltaic to near shore marine in origin.  The Wilcox is 
composed of light gray silty sand and brown to black clay(stone) 
with strata and ridges of gray, hard sandstone (Photographs 8, 9, 
and 10).  The silty sand strata are local aquifers and some 
dewatering and pressure relief was required.  The clay(stone) is 
a highly overconsolidated marine clay which was, none the less, 
excavated with conventional earth moving equipment 
(Photographs 11 and 12).  The sandstone occurred as extremely 
hard layers or lenses, some more that 8 feet thick.  It was 
necessary to pre-split some of the thicker sandstone layers 
(using a product called "Bent-O-Mite") prior to breaking the rock 
up with a tractor mounted hydraulic hammer (Photographs 13, 14, 
and 15). Where possible, the contractor processed the Tertiary 
stone for reuse as Graded Stone C, and R650 and R200 riprap 
(Photograph 16).  (The reuse of the Tertiary rock as protection 
stone was the result of a contractor proposed VE suggestion.  The 
government had considered reuse of the rock during the design 
phase and decided it was not in its best interest to require such 
reuse )  The presence of the sandstone caused problems with the 
sheet pile driving operation as discussed in Paragraph 7-02. 
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SECTION IV - DESIGN CONSIDERATIONS 

4-01.  Design Parameter. As a result of the laboratory- 
testing program outlined in Paragraph 2-06 of this report, the 
following strength parameters were utilized in the geotechnical 
design of Lock and Dam No. 4. 

a.  Lock and Dam. Guidewalls. Channels and Closure 
Dam.  The following values were utilized in the design of the 
lock and dam, guidewalls, channels, and closure dam. The values 
discussed herein are shown at the end of this section. 

(1) Quaternary Clavs.  Discontinuous thin lenses 
of clay (CH) were encountered in the substratum unit.  These 
materials were assigned an undrained (Q) shear strength <f>  « 0° 
with a cohesion of 1400 psf and a drained (S) shear strength of 
(f>  = 22° with 0 cohesion. These clays were assigned a unit weight 
of 125 pcf.  The insitu strength of the clay materials varies and 
strengths used in individual analyses were selected from strength 
data for nearest boring. 

(2) Quaternary Silt.  Silt (ML) materials were 
assigned an undrained (Q) shear strength of 0 = 0 with a cohesion 
of 300 psf and a drained (S) shear strength of 0 = 30° and a unxt 
weight of 120 pcf. 

(3) Quaternary Siltv Sand.  Clean foundation sand 
(SP, SM, SP-SM) was assigned a shear strength of 4>  = 30° and a 

unit weight of 125 pcf. 

(4) Tertiary Clavstone.  These materials are 
highly over consolidated clays (CH-CL).  They were assigned an 
undrained (Q) shear strength of <f>  - 6° with a cohesion of 
2000 psf, a drained (S) shear strength of 0 = 30° with a cohesion 
of 1400 psf and a unit weight of 130 pcf. 

(5) Deep Clavstone. These materials were assigned 
an undrained (Q) shear strength of 0 = 27° (with a cohesion of 
0 psf) and a drained (S) shear strength of <f>  = 30° (with a 
cohesion of 0 psf).  These materials were assigned a unit weight 
of 130 pcf. 

(6) Tfrrtiarv Sand. Tertiary sands were assigned a 
shear strength of 4>  = 33° for both the short term (Q) and long 
term (S) cases. These materials were assigned a unit weight of 
130 pcf. 

(7) TmnerviouP Backfill.  Clay used in the 
impervious upstream blanket and around the various backfill areas 
was assigned an undrained (Q) shear strength of <f>  « 0° and a 
cohesion of 1500 psf.  A drained (S) shear strength of <f>  « 24° 
with no cohesion and a unit weight of 125 pcf were also used for 
this material. 
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(8)  Pervious Backfill.  Pervious backfills 
consisted of sand (SP) (known as select sand) and silty sand (SM) 
(known as pervious backfill). Both of these materials were 
assigned a shear strength of <f>  = 33° and a unit weight of 
125 pcf. 3 

, <9>  Sand Filters. All sand filters were assigned 
shear strength values of 0 = 30° and unit weight of 125 pcf. 

b-  Other AreaB.  The following values were utilized 
in the design of the closure dam and spoil areas. 

,   .  .,   <U  Dredged And Dumped Siltv Sand Fi11.  Dredged 
sana and silty sand were used in constructing the closure dam 
These materials were assigned an undrained (Q) shear strength and 
a drained (S) shear strength of <f>  * 26° with no cohesion.  A unit 
weight of 120 pcf was assigned. 

...      (2>  Silt Deposited In Channel. it was assumed in 
the design that a certain quantity of silt (ML) would be 
deposited in the downstream channel area.  This material was 
assigned an undrained (Q) strength of 0 = 0° and a cohesion of 
500 psf, a drained (S) shear strength of <f>  = 26° and a unit 
weight of 120 pcf. 

<3>  Riprap And Rock Fill.  Riprap and other 
protection stone were used extensively on this project. Riprap 
was assigned a strength ( both Q and S ) of 6  - 35° and a unit 
weight of 130 pcf. 

TYPE OF MATERIAL 

Quaternary Clay 
Quaternary Silt 
Quaternary Silty Sands 
Tertiary Claystone 
Deep Claystone 
Tertiary Sands 
Impervious Backfill 
Pervious Backfill 
Sand Filters 
Dredged & Dumped Silty 

Sand Fill 
Silt by Deposition 
Riprap & Rock Fill 

Design Parameters 

TYPE OF TEST 
Satu] rated 

o R S Unit 
c 

Wt. 
4> c <t>             C 4> 

DSf psf DSf pcf 
0° 1400 22° 0 125 
0° 300 -- 30° 0 120 

i  30° 0 -- 30° 0 125 
6° 2000 -- 30° 1400 130 

27° 0 -- 30° 0 130 
33° 0 -- 33 0 130 
0° 1500 -- 24° 0 125 

33° 0 -- 33° 0 125 
30° 0 --     _ _ 30° 0 125 

26° 0 —     _ _ 26° 0 120 
0° 500 -- 26° 0 120 

35° 0 -_ 35° 0 130 
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4-02.  Design Procedures. 

a. General.  The lock and the dam were evaluated with 
respect to sliding stability, bearing capacity, uplift and 
settlement. An integral part of the evaluation was the 
development of an underseepage analysis to predict uplift 
pressures with three different underslab drain efficiencies 
(0 percent, 50 percent, and 100 percent). For a complete review 
of the geotechnical design of Lock and Dam 4 see Design 
Memorandum No. 28 "Detailed Design". 

b. Sliding Stability. The sliding stability of all 
components was evaluated for the basic loading conditions (the 
construction, normal operating and extreme operating cases).  In 
addition, the lock and dam was evaluated for 13 special cases 
which included such external loads as earthquake, wind and barge 
impact.  Sliding stability analyses were performed using computer 
program CSLIDE and calculations based on TL 1110-2-256 and EM 
1110-2-1902. All resulting factors of safety were considered 
adequate. 

c. Bearing Capacity.  Bearing capacity calculations 
were performed using equations presented in the users manual for 
the computer program CBEAR for the construction, normal operating 
and extreme operating cases. The bearing capacity was computed 
considering the effects of embedment of foundation, inclined 
loads, sloping soil surfaces, eccentric loads in two dimensions, 
submerged soils and surcharges.  All computed factors of safety 
exceeded the minimum required bearing capacity factor of safety 
which is 2.0. 

d. Uplift.  Uplift stability of the tainter gated 
spillway and stilling basin, crest gated spillway and scour slab, 
and critical lock monoliths was evaluated for the normal 
operating, loss of lower pool, maintenance (both scheduled and 
extreme), and one gate half open cases.  Computations were made 
assuming the drainage system to be 0 percent effective (where 
present).  The net force factor of safety for the tainter gate- 
stilling basin for the "one gate half open, drains 0 percent 
effective" loading condition was 1.13.  This was the lowest 
computed factor of safety but still exceeds the required 1.1. 

e. Settlement.  The lock and dam is founded on insitu 
Tertiary silty sand (SM) and compacted pervious backfill (SP) 
with a minimum relative density of 80 percent.  The stratum of 
Tertiary insitu silty sand extends to a point 15 feet to greater 
than 50 feet below the structure. Within the sand zone there may 
be zones of claystone. Settlement was computed based on elastic 
analysis in the Tertiary sand and conventional consolidation 
theory for the claystone. Elastic modulus in the Tertiary sand 
was measured with a borehole pressuremeter and an average modulus 
of 5000 tsf was recorded.  The modulus was assumed to vary with 
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the square root of the insitu stress level.  Claystone 
SSff8SX?llity a2d rfbound values we^e based on the results of 
ct    o n?n <f B  Snd Val^! °f Cc= °-051 (for consolidation) and 
?«Tnn: ?L( °r1

reCOnSOl^dation) were utilized in the evaluation 
(since these clays are highly overconsolidated).  (NOTE: these 
values were inadvertently transposed in the text of DM 33)  The 
h^ion1? ev^uatec* rebound due to excavation, settlement induced 
SnS? on^1^ and finally rebound due to rewatering.  Typically 
about 90% of the settlement and rebound is due to claystone 
properties and since the claystone is low plasticity, these 
movements occur concurrent with, or immediately following loading 

liSinTiS^S • ,\^0mplet%  Ch6Ck °f the result* ™  Performed 9 
using hand calculations and a spreadsheet analysis based on 
Bossmesq's theory. Additional spot checks were performed using 
the computer program CSETT. a 

*«r. «-»,-  A'     gxcavation and Cofferdam Slnn^  slope stability 
tor the cofferdam and excavation was investigated during the 
design phase using the computer program UTEXAS2.  A construction 
case, post-construction case and earthquake case were analyzed 
using both drained and undrained strengths.  Soil stratigraphy 
for evaluation of the excavation slopes was determined from the 
investigative borings and soil strengths are outlined in 
!.aragraph 4~°la.  Ground water was assumed at elevation 130 
fi -a  ■ thf,COf ferdam was included in the analysis as well'as 
the design flood against these fills.  The calculated factor of 
safety exceeded those required in all cases. 

1 . .?;  Closure Dam.  The closure dam was evaluated for 
slope stability (Q construction and Q and S operating cases), 
settlement and underseepage.  Factors of safety for stabilitv of 
the downstream face were 1.76, 1.41, 1.64 and 1.36 for the (Q) 
T?» 2f construction, (Q) end of construction with earthquake, 
(CR+S)/2) operation, and ((R+s)/2) operation with earthquake 
£aüeS,' fSS?ectively\ Factors of safety for the upstream face 
were 1.17 for the (Q) construction and 2.2 for the (S) operatinq 
cases.  Settlement was evaluated and a total settlement of 
0.9 feet was predicted.  The structure was overbuilt to 
compensate. Underseepage was evaluated using a minimum Bligh's 
creep ratio (C = L/H) of 15 for a foundation composed of fine to 
medium sand as shown in EM 1110-2-1902. An upstream impervious 
5 ?£ J f6^ €et thlck Was constructed to lengthen the seepage 
path to 475 feet.  The Geotechnical design of the closure dam is 
presented in Paragraph 3-09 of DM 28. 

h-  Upstream Approach chanty 1  Two representative 
sections were analyzed for the upstream channel.  Calculations 
were performed using the computer program UTEXAS2.  Minimum 
S2?£rf0| Sa5Sty^f 1*46' l-16'1-". 1.26, 1.70, and 1.46 were 
1%  £ÄJS? >the (Q) operating, (Q) earthquake, (S) operating, 
(S) earthquake, (minimum R&S) sudden drawdown from flood and 
(minimum R&S) sudden drawdown from normal operation conditions 
respectively. All computed factors of safety exceeded minimum' 
requirements. 
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i.  Downstream Approach Channel.  Two representative 
sections were analyzed for the downstream approach channel. 
Calculations were performed using the computer program UTEXAS2. 
Minimum factors of safety of 1.43, 1.15, 1.74, 1.20, 1.21 and 
1.11 were obtained for the (Q) operating, (Q) earthquake, (S) 
operating, (S) earthquake, (minimum R&S) sudden drawdown from 
flood and (minimum R&S) sudden drawdown from normal operation 
conditions respectively. All computed factors of safety exceeded 
minimum requirements. 

4-03.  Backfill Drainage and Underslab Rp.lief Systems. 

a. General.  There were two main drainage systems 
used to relieve excess hydrostatic pressures at Lock and Dam 
No. 4.  These systems are described below and presented on 
Plates 9 through 14. 

(1) Lock Wall Drainage System.  The collector 
pipe and filter system behind the landside lock wall consists of 
an 8-inch PVC well screen, No. 10 slot, encapsulated by a layer 
of Filter Sand "B." The drainage system is used to lower 
hydrostatic pressures in the sand backfill and discharges at 
approximate elevation 96.0.  Select sand backfill was recovered 
and stockpiled during excavation.  Plates 9, 10, and 11 show the 
details of this system. 

(2) Tainter Gate and Crested Gate Structures 
Underdrain System.  The collector system beneath these structures 
consists of 6-inch stainless steel well screen, No. 20 Slot, 
within a 2-foot layer of Filter Gravel "C" underlain by a 6-inch 
layer of Filter Sand "B." The well screen is in a multiple loop 
configuration with an outlet into each of the dam piers.  The 
system discharges into the stilling basin at approximate 
elevation 87.0.  Plates 12, 13, and 14 show the general layout of 
this system. 

b. Filter Design.  The gradation limits specified for 
the filter materials in this contract were as required in D.M. 
No. 27, Lock and Dam Nos. 4 and 5, "Availability of Construction 
Materials, dated December 1989. The gradation limits and Quality 
Assurance test data are presented in Tables 4-1, 4-2, and 4-3. 
The gradation bands of the filter materials provided for this 
project are presented on Figure 4-1.  The filter sand and gravel 
were processed by Madden Contracting Co. Inc., from the Raley 
Gravel Pit.  The filter stone was processed from the Reed Crushed 
Stone Company, Inc., Gilbertsville Quarry, Gilbertsville, 
Kentucky. The three filter materials do meet the filter criteria 
specified in EM 1110-2-1901, Engineering and Design - Seepage 
Analysis and Control for Dam, dated 30 September 1986, as 
follows: 
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Sand "B" vs Gravel "C" 

n.,. Filter Gravel "C" 
D85 Filter Sand "B" 

D^ Filter Gravel "C" 
D15 Filter Sand "B" 

D.r Filter Gravel "C" 
D50 Filter Sand "B" 

5 
3 

3. .6 
0. .4 

10. .5 
=  0.5 

= 1.7 s 5; does meet piping ratio 

does have sufficient 
=  9 a 5; permeability 

does meet coefficient 
= 21 s 25; of uniformity 

Gravel "C" vs Filter Stone 

D15 Filter Stone 
'85 Gravel 

D1Z  Filter Stone 
'IS Gravel 

D:? Filter Stone 
D50 Gravel "C" 

32 
14 

25 

55 
8 

2.3 s 5; does meet piping ratio 

does have sufficient 
5 a 5; permeability 

does meet coefficient 
= 7.8 s 25; of uniformity 

Filter Sand "B" vs Well Screen 

D,n Sand "B" ÜS0 0.5 
10 Slot (.010 in.) =.25=  2 a 1.2;  does meet piping ratio 

4-04.  Channel Protection. 

a.  Stone Protection and Channel Protection.  The 
stone protection and channel protection at Lock and Dam No. 4 
were designed based on expected channel velocities at the 
structure, as presented in "Hydrology and Hydraulic Design, Lock 
and Dam No. 4," DM No. 23, dated 5 July 1978, and revised data 
included in "GDM Phase II, Project Design, Lock and Dam No. 3," 
DM No. 13 (Revised Edition), dated 18 April 1984. The stone 
protection consists of seven riprap gradations and the channel 
protection consists of two Graded Stone gradations.  Plates 3, 
5, and 15 show the locations of the gradations used.  A bedding 
layer was placed on impervious foundations and covered with 
riprap.  Filter layer systems were placed on pervious foundations 
and then covered with riprap (Photographs 17 and 18). 
Engineering fabric (nonwoven geotextile) was also used beneath 
some riprap as a filter layer.  The riprap and graded stone were 
produced at the Reed Crushed Stone Company, Inc., Gilbertsville 
Quarry, Gilbertsville, Kentucky, from a limestone formation. 

4, 
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b.  Gradation Limits.  The gradation limits and 
Quality Assurance test results for the various riprap sizes and 
graded stone are presented in Tables 4-4 through 4-12 and 
Figures 4-2 through 4-6.  The gradation tests performed on the 
graded stone were performed following the LMVD Standard Test 
Method for Gradation of Riprap and Graded Stone. 

c  Engineering Fabric.  The engineering fabric for 
this contract was manufactured by Amoco Fabrics & Fibers Co. 
Atlanta, Georgia.  There are no test data on the materials 
provided.  The product names provided were Amoco 4510 for Grade 2 
requirements and Amoco 4561 for Grade 1 requirements.  Based on 
data included in "Geotechnical Fabrics Report", Industrial 
Fabrics Association International, December 1992, these 
geotextiles should have met the requirements of this project 
(Photograph 19). 

d.  Filter and Bedding Material Design.  The gradation 
limits and Quality Assurance test data for Bedding Material are 
presented in Tables 4-13 and 4-14.  The gradation bands of the 
bedding materials provided for this project are presented on 
Figures 4-7 and 4-8.  The main criterion that needed to be met 
between the filter materials or bedding materials and the riprap 
is the piping ratio.  Piping criteria were meet for all 
materials. 

Filter Stone vs R650 Riprap 

D-.C R650 Riprap    296 
D85 Filter Stone  =  65  = 4.6 s 5  does meet piping ratio 

Bedding Stone No. 1 vs R90 Riprap 

= 2.3 s 5 does meet piping ratio 
D-.C R90  Riprap 
D 85 Bedding Stone #1 

146 
63 

Bedding Stone No. 2 vs R650 Riprap 

D1C R650 Riprap    296 
D85 Bedding Stone #2  =  89  = 3.3 &  5 does meet piping ratio 

R90 Riprap vs R7400 Riprap 

D,.: R7400 Riprap 
D85 R90 Riprap 

655 
= 208 = 3.2 s  5 does meet piping ratio 

e.  Riprap and Graded Stone Produced on Site.  At this 
project site a sandstone lense was encounter during site 
exploration and during excavation.  After the stone was 
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stockpiled the Contractor made a Value Engineering Proposal that 
the stockpiled material be manufactured into riprap and Graded 
Stone.  The proposal was accepted and the stone was placed in the 
upper pool on the upstream slope of the closure dam.  Graded 
Stone "B" was manufactured and placed in the upstream rock toe 
dike of the closure dam.  R2 0 0 riprap was placed from Stations 
119+00 to 130+00, and between 358 feet and 318 feet upstream of 
centerline of closure dam.  R650 riprap was placed from Stations 
119+00 to 130+00, and between 318 feet and 210 upstream of 
centerline of closure dam (Photographs 20 and 21).  For a 
discussion of this change see Paragraph 8-03. 

TABLE 4-1 

Filter Sand "B" 

Date 7/14/92 1/28/93 7/29/93 12/9/93 

Specification 
Percent Passing 

Sieve 
Size 

Percent 
Passing 

3/8 inch 100 100 100 100 100 

No. 4 90-100 97.2 93.2 90.3 91.4 

No. 8 70-95 79.3 77.7 77.5 74.1 

No. 3 0 22-57 43.9 49.9 52.7 31.1 

No. 5 0 0-30 11.8 12.8 14.5 4.2 

No. 100 0-5 1.6 1.4 2.0 .45 

TABLE 4-2 

Filter Gravel "C" 

Date 4/29/92 7/16/92 7/29/93 12/13/93 

Specif ication 
Percent Passing 

Sieve 
Size 

Percent 
Passing 

1-1/2 in 100 100 100 100 100 

3/4 inch 80-100 91.6 94.2 92.8 89.3 

3/8 inch 45-80 78.3 77.4 80.4 80.5 

No. 4 13-45 14.7 20.8 17.1 22.1 

No. 8 0-14 1.8 2.1 2.7 10.1 

No. 16 0-5 1 .9 .6 8.1* 

*  Failed to meet gradation rec uirements 
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TABLE   4-3 

Filter Stone 

Date 12/10/92 10/1/93 1/14/94 6/8/94 

Specification 
Percent Passing Sieve 

Size 
Percent 
Passing 

6 inch 100 100 100 100 100 

4 inch 45-100 100 100 100 100 

3 inch 29-100 91 89 90 92 

1-1/2 in 8-48 30 30 29 44 

1 inch 0-20 10 9 6 16 

1/2 inch 0-5 2 3 2 4 

TABLE  4-4 

R 90 Riprap 

Date 1/27/93 12/2/93 1/14/94 

Spec ification 
Perce nt Finer by weight Stone Size 

(lbs) 
% Finer by wt. 

90-40 100 90 89 90 

40-20 50 35 37 38 

20-5 15 9 10 11 

TABLE   4-5 

R 2 00 Riprap 

Date 6/24/92 10/15/93 5/10/94 

Specification 
Percent Finer by weight 

Stone Size 
(lbs) 

% Finer by wt. 

200-80 100 62 88 90 

80-40 50 29 35 42 

40-10 15 8 8 12 
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TABLE 4-6 

R 400 Riprap 

Date 6/7/92 6/12/92 6/22/92 8/26/94 

Specification 

Percent Finer by weight Stone Size 
(lbs) 

% Finer 
by wt. 

400-160 100 88 81 85 90 

160-80 50 36 31 29 40 

80-30 15 9 7 9 9 

TABLE 4-7 

R 650 Riprap 

Date 5/24/92 12/4/92 1/28/93 1/28/94 

Specification 

Percent Finer by weight Stone Size 
(lbs) 

% Finer 
by wt. 

650-260 100 81 79 80 87 

280-130 50 41 39 38 41 

130-40 15 9 9 9 10 

TABLE 4-7 (continued) 

R 650 Riprap 

Date 12/10/93* 

Specification 

Percent Finer by weight Stone Size 
(lbs) 

% Finer 
by wt. 

650-260 100 98.3 

280-130 50 54.7 

130-40 15 13.4 

* Test performed on stone manufactured from onsite stockpile. 

4-10 



TABLE 4-8 

R 1500 Riprap 

Date 

Specification 

Stone Size 
(lbs) 

1500-600 

650-300 

330-100 

% Finer by wt 

100 

50 

15 

1/27/93 

Percent Finer by weight 

90 

40 

TABLE 4-9 

R 2200 Riprap 

Date 

Specification 

Stone Size 

2200-900 

930-440 

460-130 

% Finer by wt 

100 

50 

15 

12/2/93 

Percent Finer by weight 

76 

39 

TABLE 4-10 

R 74 0 0 Riprap 

Date 3/25/93 12/2/93 5/20/94 

Specification 

Percent Finer by weight 
Stone Size 

(lbs) 
% Finer 
by wt. 

7400-3000 100 86 85 81 

3100-1500 50 396 41 39 
1500-500 15 9 10 9 

■ 
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TABLE 4-11 

Date 

Specification 

Stone Size 
(lbs) 

400 

250 

100 

% Finer 
by wt. 

Graded Stone C 

11/23/92 3/17/93 6/7/93 6/24/93 

100 

70-100 

50-80 

30 

Less than 
1/2" sieve 

Percent Finer by weight 

100 

95 

67 

32-58 

15-34 

2-30 

0-10 

47 

100 

90 

69 

26 

10 

47 

100 

89 

68 

27 

14 

45 

100 

90 

69 

26 

13 

44 

24 

14 

N0TE:  Rou°f the material ca^ weight more than 400 pounds 
However no piece shall weigh more than 500 pounds 

TABLE 4-12 

Graded Stone B 

Date 

Specification 

Stone Size 
(lbs) 

1200 

750 

200 

% Finer 
by wt. 

9/11/93* 

Percent Finer by weight 

100 

72-100 

50 

10 

40-65 

100 

95.1 

20-38 

5-22 

0-15 

0-5 

58.9 

29.1 

15.7 

11.9 

8.2 

Test performed on stone manufactured from onsite stockpile. 
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TABLE   4-13 

Bedding Material No. 1 

Date 6/9/92 8/7/93 11/5/93 6/24/94 

Specification 
Percent Passing 

Sieve 
Size 

Percent 
Passing 

4 inch 100 100 100 100 100 

3 inch 70-100 87 91 89 89 

2 inch 25-100 43 42 64 50 

1 inch 5-70 8 15 17 8 

1/2 inch 0-30 2 6 4 3 

No. 4 0-5 1 2 2 1 

TABLE   4-14 

Bedding Material No. 2 

Date 6/4/91 1/8/93 5/24/94 10/19/94 

Specification 
Percent Passing 

Sieve 
Size 

Percent 
Passing 

6 inch 100 100 100 100 100 

4 inch 45-100 100 100 100 100 

3 inch 29-100 86 93 87 81 

1-1/2 in 8-48 23 16 40 17 

1 inch 0-20 6 11 15 9 

1/2 inch 0-5 3 2 3 4 
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SECTION V - EXCAVATION PROCEDURES 

5-01.  Excavation Grades.  Excavation for the lock and dam 
extended through the Pleistocene Terrace and into the underlying 
Tertiary sediments of the Wilcox Group.   Founding elevations 
range from 49.0 feet beneath the gated dam to 59.5 and 55.5 feet 
beneath the upper and lower lock gate bay monoliths, 
respectively.  The stilling basin is founded at elevation 51 and 
the lock chamber is founded at elevation 62.5 (Photograph 22). 
The excavation plan is shown on Plate 6.  Backfill plans and 
sections for the lock and the dam are shown on Plates 9 through 
14. 

5-02.  Dewatering Provisions.  Dewatering provisions for Lock 
and Dam No. 4 included requirements to accomplish the following: 

a. Unwatering the initial excavation. 

b. Lower the water table 5 feet below excavation 
grade. 

c. Relieve hydrostatic pressure in any pervious 
strata in the Tertiary Formation to a point below the excavation 
grade. 

d. Collect and dispose of all surface water within 
the protected area. 

e. Install and monitor construction piezometers and 

f. Rewater the site at the completion of work. 

The system employed by the Contractor consisted of a deep 
well system, three slurry trench cut offs to block seepage 
through the Holocene and Pleistocene aquifers, a wellpoint system 
to lower piezometric pressures in the Tertiary in the gated dam 
area, a french drain to collect seepage through the alluvium, and 
a piezometer system to monitor pressures in the Holocene and 
Tertiary aquifers.  Surface water collection was accomplished 
using a system of top bank ditches and sumps and a number of 
temporary sumps within the excavation. 

5-03.  Overburden Excavation.  The excavation for the Lock 
and Dam No. 4 project was performed under two separate contracts. 
The initial excavation was performed under a "Phase 1" contract 
and extended to elevations 57 beneath the gated dam, 69 beneath 
the lock, and 80 in the downstream channel.  Total excavation 
consisted of approximately 8.6 million cubic yards.  The initial 
earthwork was performed by Southwind Construction Corp. under 
contract number DACW38-90-C-0071.  The structural excavation 
under the initial contract (within the protected area) was 
performed using one Hitachichi shovel and one Hitachichi backhoe. 



Each excavator had a 13 yard bucket.  Excavated materials were 
transported using 100 ton Euclid trucks or 85 ton Caterpillar 
trucks.  Fine grading was performed under the main contract using 
small bulldozers and backhoes.  Excavation for the approach 
channels was performed by Pine Bluff Sand and Gravel using a 
cutterhead dredge (Photograph 23).  In addition, landbased 
scrapers, operated by Hill Brothers, were used in the upstream 
and downstream channels to recover reusable materials and 
excavate impervious and random materials above elevation 90.  No 
dewatering was performed in the approach channels.  Draglines and 
bulldozers were used for bank grading operations.  Excavation for 
the channels totaled 4,957,462 cubic yards of which 2,033,996 
were removed using landbased equipment and 2,923,466 were removed 
using a cutterhead dredge.  The excavation plan for the structure 
is shown on Plate 6. 

5-04.  Dewatering System. Griffin Dewatering Company was 
responsible for construction dewatering and surface water control 
at Lock and Dam No. 4 under the Phase 1 contract.  Dewatering was 
accomplished using a combination of deep wells, slurry trenches 
and french drains.  This initial dewatering system consisted of 
18 deep wells (numbers 1 through 18)  installed at the natural 
ground surface and extending into the Tertiary formation (near 
elevation -20).  Individual wells were constructed of 8 inch, 
schedule 160 PVC pipe with an 8 inch, 0.032 slot well screen 
surrounded by filter gravel "E". Three slurry trenches, ranging 
from 15 to 34 feet in depth, were constructed to block seepage 
through the Quaternary aquifers.  Ten gravel filled ditches 
(referred to as "French drains") were constructed to drain off 
seepage that emerged on the excavation side slopes along the 
Tertiary-alluvial interface.  The phreatic surface in both the 
Tertiary and alluvial aquifers was monitored using the existing 
COE piezometers.  As excavation approached elevation 57 (final 
grade in the gated dam area) the Phase 1 contractor installed a 
vacuum wellpoint system to achieve sufficient drawdown in the 
Tertiary aquifer.  Surface water was collected and controlled 
using a system of more or less permanent sumps and pumps located 
on the top bank of the excavation and supplemented with temporary 
sumps which were relocated as the excavation progressed.  This 
system was turned over to the Phase II contractor at the 
completion of the Phase I item of work.  During the Phase II 
contract the dewatering item was handled by Fugro - McClelland. 
Under their direction the existing system was supplemented in the 
following manner.  Wells 19 and 20 were installed on the 
elevation 90 bench adjacent to the upstream lock monolith (L-l), 
wells 21 through 23 were installed on the elevation 90 bench in 
the vicinity of the overflow wall, wells 24 and 25 were installed 
downstream of the stilling basin and wells 26 through 31 were 
installed around the gated dam foundation.  The above listed 
wells (numbers 19 to 31) were 4 inches in diameter and intended 
primarily to lower piezometric levels in the Tertiary aquifer. 
(All Phase II excavation within the protected area involved 
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Tertiary materials.)   Wells 26 through 31 failed to adequately 
lower the pressures in the confined Tertiary strata and Fugro- 
McClelland re-installed the wellpoint system which Griffin 
Dewatering had install in the Phase I dewatering effort.  Frugro- 
McClelland also added 8 construction piezometer (P-17, PS-17, 
P-18, PS-18, P-19, PS-19, P-20 and PS-20).  Surface water control 
consisted of maintaining and operating the existing (Griffin 
installed) system of topbank perimeter ditches, topbank sumps, 
topbank dikes and temporary sumps with sump pumps inside the 
excavation.  This surface water control system was modified on an 
ad hoc basis and on several occasions it failed to keep up with 
rainfall events and caused minor damage to  the work area.  The 
dewatering system was operated on an "as needed" basis, 
especially when the excavation was complete, and no attempt has 
been made to summarize the performance of the system.  No 
significant problems occurred with the dewatering item of work. 
For a complete layout of the system, see Plate 16. 
Photographs 24 through 2 6 show details of the dewatering system. 
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SECTION VI - CHARACTER OF THE FOUNDATION 

6-01.  Foundation Surfaces of Each Component.  Lock and Dam 
No. 4 is founded on clay(stone), silty sand and sandstone of the 
Wilcox Group (Undifferentiated).  Final grade excavation for the 
lock, dam, guidewalls, and cutoff wall extended through the 
Quaternary sediments and into the Tertiary deposits of the Wilcox 
Group (Plates 17 and 18).  Foundations for the upstream return 
wall and downstream return wall sloped upward and are founded 
partially on Tertiary materials and partially on alluvial 
materials (although all return wall foundations contain a 
variable thickness of fully compacted pervious materials beneath 
their bases).  The crest gated spillway and the overflow wall are 
founded on variable thicknesses of fully compacted pervious 
material (final grade excavation beneath these structures 
extended into Tertiary materials).  The gated dam and associated 
stilling basin contained a two stage pressure relief/drainage 
system on top of the Tertiary foundations.  Tertiary foundations 
were quite variable although they consisted mostly of fine, gray, 
silty sand (SM, SP-SM) with lenses or strata of dark gray to 
black Tertiary clay (CH-CL) or "claystone".  These hard Tertiary 
clays are referred to as claystone to emphasize their great 
difference with the Quaternary alluvial clays.  The stress 
history of these Tertiary materials indicates that they were 
deeply buried in the geologic past and are highly over- 
consolidated.  As a result they exhibited virtually no strain 
when subjected to the loads (stresses) associated with the lock 
and dam (i.e. settlement is not a problem on this foundation as 
discussed in Paragraph 4-02e).  The "claystone" is not competent 
rock like the sandstone and siltstone found on this job site. 
(Clay strata actually turned to rock would be designated as 
shale).  They differ from the sandstone and siltstone in their 
high susceptibility to weathering, density, tensile strength, and 
shear strength.  (A good example of this difference is shown on 
Photograph 10)  The sandstone and siltstone that were found in 
the Tertiary formation occurred as lenses or beds ranging up to 
10 feet in thickness.  The sandstone was fine grained, gray, very 
hard, dense, and contained minor lignite deposits (as did the 
entire Tertiary section examined in the field).  Sandstone 
interfered with final grade excavation or actually formed the 
foundation for structural components in the gated dam and 
stilling basin, upstream guardwall, upstream return wall and 
downstream return wall. 

6-02.  Condition of the Foundation. 

a.  Dam.  The gated dam and stilling basin were 
constructed on an underdrain system which rests on a Tertiary 
foundation as shown on Plates 6, 12, 13, 14, 17, and 18.  The 
cutoff wall, crest gated spillway (Monolith D-5), and overflow 
wall were constructed on varying thicknesses of fully compacted 
pervious sand backfill which, in turn, rests on a Tertiary 
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foundation (Photograph 27) .  As can be seen on Plates 12 through 
14 the backfill beneath the cutoff wall ranged from 1 to 3 feet. 
Backfill beneath the crest gated spillway ranged from 2.5 feet to 
26 feet.  Backfill beneath the overflow wall ranged from 0.5 foot 
(beneath Monolith OW-l) to approximately 21 feet (beneath 
Monolith OW-3).  Minor areas of sandstone were present at final 
grade.  These outcrops were left in place.  Contaminated material 
was removed and replaced with compacted pervious backfill. 

b.  Lock.  The lock and guidewalls are founded on 
Tertiary sand and silty sand (SP, SP-SM). Final grade for these 
components is shown on Plates 9, 10, and 11.  In all cases 
contaminated or unsuitable materials were removed and replaced 
with compacted select sand.  Tertiary rock was encountered near 
final grade in the lock foundation.  In all cases, except the 
downstream return wall, the rock was removed.  The founding 
elevation for the downstream return wall was adjusted upward to 
allow a bed of hard, gray sandstone to remain in place (see 
Sections I-I and J-J on Plate 11). 

6-03.  Water Problems.  Water problems on this project 
occurred with surface water control and Tertiary pressure relief. 
Failure to control surface water resulted in minor erosion to the 
excavation side slopes which required repeated repairs.  In many 
locations the contractor opted to cover exposed Quaternary sands 
with a veneer of clay material to prevent erosion.  Excavation in 
the gated dam area was delayed when the contractor's dewatering 
wells (4 inch diameter wells, numbers 26 to 31) failed to lower 
Tertiary pressures.  The contractor alleged changed conditions 
and drilled six exploratory borings to investigate the subsurface 
conditions.  The investigation failed to identify any problems 
and the necessary draw down was subsequently achieved using 
wellpoints on 2 foot centers (the same technique successfully 
used by Griffin Dewatering in Phase I). 

6-04.  Foundation Materials Mapped.  Six identifiable and 
mappable units were described in the exploration phase for Lock 
and Dam 4.  These units are (from oldest to youngest) the 
Tertiary Wilcox Group (undifferentiated), The Pleistocene Prairie 
Terrace substratum and topstratum units, the Holocene substratum 
and two Holocene topstratum units, point bar and abandoned 
channel.  Three of these geologic units have been mapped in the 
current report.  They are the Wilcox (designated as TW), the 
Pleistocene Prairie Terrace substratum (designated as PS), and 
the Pleistocene Prairie Terrace topstratum (designated as PT). 
An attempt was made to identify individual rock strata 
(designated as Rx) within the Wilcox units based on 
preconstruction borings and field investigations (Plates 17 and 
18 and Table 6-1).  It should be expected that competent rock 
exists that was not identified in this process.  The Holocene 
units mentioned above did have a minor impact on the dewatering 
item.  Holocene alluvium was also present in the access channels, 
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disposal areas, along the permanent access road alignment, and 
did provide significant sources of backfill borrow.  However, 
Holocene materials are not involved in any structural foundation 
areas and were removed in the access channel excavations and 
therefore are considered beyond the scope of this report. 
Information on the extent and nature of the Holocene alluvium is 
available in Design Memorandum 28 "Detailed Design", Volumes I 
and IV. 
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SECTION VII - FOUNDATION TREATMENT 

7-01.  Drainage Provisions.  Two drainage system have been 
incorporated into the lock and dam as discussed below.  In 
addition, the foundations for the crest gated spillway and the 
overflow wall were constructed using select sand backfill 
processed on site from dredged river sand (Photograph 28). 

a. Underslab Drainage System.  The foundation beneath 
the gated dam and stilling basin contains a two stage pressure 
relief/underseepage collector system as shown on Plates 19 
through 22.  The system consists of a filter sand layer placed on 
the foundation overlain by a second stage filter composed of 
washed gravel (filter gravel "C") (see Photographs 29, 30, and 
31).  Stainless steel collector pipes evacuate seepage and 
discharge excess hydrostatic pressures to tailwater at 
approximately elevation 87.0 (Photographs 32 through 35).  For a 
discussion of design and construction of the underslab filter 
system please see Paragraph 4-03 Backfill Drainage and Underslab 
Relief Systems. 

b. Backfill Drainage System.  Backfills left and 
right of the lock chamber were designed with three zones; a 
select sand adjacent to the lock wall, a pervious fill zone and a 
random fill zone as shown on Plates 9, 10, 11, and 23.   The 
backfill adjacent to the lock on the landside contains a 
collector system which is encapsulated in a filter sand "B" and 
discharges to tailwater at approximate elevation 96.0.  Minor 
design modifications and construction changes occurred to the 
backfills as discussed in Paragraphs 8-02.  For a complete 
discussion of the design of the backfill drainage system, please 
see Paragraph 4-03, Backfill Drainage and Underslab Relief 
Systems. 

7-02.  Sheet pile.  Sheet pile was installed in numerous 
locations beneath the lock and dam.  The foundations for the 
overflow wall, crest gated spillway, stilling basin for the crest 
gated spillway, gated dam, stilling basin, and cutoff wall are 
surrounded by sheetpile cutoffs on all four sides (with adjacent 
structures sharing a common sheet pile line).  The sheet pile 
cutoff driving line continues beneath the upstream gate bay of 
the lock, upstream approach monolith, upstream guard wall and 
upstream return wall.  A second sheetpile line was installed 
beginning on the riverside of the downstream approach monolith 
(L-18) and continuing beneath the downstream return wall. In 
addition, the pier footings for the upstream and downstream 
guidewalls are individually encapsulated within sheet pile 
"cells".  The upstream sheet pile line beneath the lock and dam 
forms a positive seepage cutoff.  Sheet piling installed beneath 
the downstream approach monolith (L-18), downstream return wall 
and the guidewalls is an erosion control measure intended to 
protect these foundations.  Locations and depths of the sheet 
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piling are shown on Plates 24 and 25.  Minor problems were 
experienced with sheet pile penetration along the right side of 
stilling basin monolith SB-5, on the driving line on the upstream 
face of gated dam monolith D-l and beneath the upstream and 
downstream return walls.  Essentially, the presence of rock below 
final excavation grade prevented the installation of some of the 
sheet pile to design depth.  In the above mentioned areas the 
driving operation was stopped when penetration was no longer 
possible (refusal) and the sheet pile was cut off at that point. 
For a detailed discussion of those areas where rock interfered 
with the sheetpiling see Paragraph 8-01 (Photographs 36 and 37). 

7-03.  Instrumentation.  The instrumentation package at Lock 
and Dam No. 4 consists of reference bolts, piezometers, and 
settlement plates.  The location and details of these instruments 
are shown on Plates 26 through 31.  The permanent piezometers are 
shown in Photographs 34 and 38. 
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SECTION VIII - CHANGES FROM DESIGN 

8-01.  Tertiary Rock.  The Tertiary formations present 
beneath the Holocene alluvium at the site are part of the Wilcox 
Group.  This group of formations was deposited along an aggrading 
shoreline during the Eocene Epoch.  Lithologies that result from 
these kinds of environments of deposition are quite variable and 
can change radically over short distances.  Consequentially, the 
soil types present in the Tertiary at Lock and Dam No. 4 vary 
from clay to silt to sand and the contact between pervious and 
impervious soil types is often sharp and abrupt.  Changes occur 
both laterally and vertically and in a quite random way.  In 
those instances when a sand body (or pervious stratum) extends 
for a great continuous length or interconnects with other 
"pervious channels" forming an extensive network for ground water 
migration, there exists the possibility that mineral deposition 
within the pore channels will result in digenesis.  Digenesis, in 
this case, refers to the process of making hard, competent rock 
from sediments by cementing the individual grains into a rock 
mass.  The Tertiary sediments at the construction site displayed 
several extensive rock "beds".  In general, the exposed rock 
"beds" trend parallel (or subparallel) to the lock centerline 
(Photograph 39).  Individual rock deposits were traceable over 
distances in excess of 1000 feet.  Furthermore, the rock's 
location in the subsurface could be forecast by extrapolating its 
trend and its presence was often confirmed by boreholes, water 
wells, and/or sheet pile installations.  It should also be noted 
that rock was often encountered where it was not expected and it 
occasionally pinched out.  As noted above, the rock developed as 
ground water transporting "channels" of some length rather than 
isolated lenses or small pockets.  It was further noted that not 
all high permeability sand was lithofied.  In fact, only a small 
percentage of the Tertiary sand present was altered.  When the 
rock existed above final grade it was generally removed.  When 
encountered below final grade, or when removal would have forced 
the contractor to exceed final grade, the rock was often left in 
place.  Affected areas are outlined below. 

a. Stilling Basin and Gated Dam.  Rock below final 
excavation grade prevented driving all of the sheetpiling along 
the outside edge of monolith SB-5 and the sheet pile line between 
gated dam monoliths D-4 and D-5 to final grade.  At SB-5 30 (of 
124) sheet piles met refusal above final grade and 127 linear 
feet of sheetpiling were cut off (an average of about 4 feet per 
cut pile).  Along the upstream face of the gated dam (Monolith 
D-4) approximately 43 linear feet of sheetpiling were cut between 
pile No. 13 0 and No. 160 (Photograph 37).  All cut piling had 
been driven to refusal and the competent rock encountered will 
provide adequate blockage for under seepage. 

b. Upstream Guardwall.  Approximately 2 feet of rock 
were removed from the foundation of the upstream guardwall to 
allow for the installation of the sheet pile cut-off.  The rock 
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was located below final grade and was removed by excavating a 
shallow trench with a backhoe along the alignment 
(Photograph 40). 

c. Upstream Return Wall.  The sheet pile beneath the 
upstream return wall encountered rock near final grade.  The 
sheet piles were driven through the rock except in an area 6 to 
8 feet long near the middle of the run where the sheet pile were 
driven to refusal and cut. 

d. Downstream Return Wall.  A large outcrop of hard 
intact rock was present at final grade beneath the downstream 
return wall.  (The base of the return wall is constructed on a 
pervious backfill placed above final grade.)  In this area the 
sheetpiling was driven through the backfill and "keyed" into the 
rock mass.  Portions of this same rock stratum were removed 
beneath parts of the lock chamber and the lower gate bay.  The 
rock had proven to be extremely hard and up to 8 feet thick. 
Removing the rock beneath the downstream return wall would not 
have improved the foundation because impervious rock would have 
been replaced with pervious fill which was considered an inferior 
seepage barrier and foundation material (Photograph 41). 

e. Rock Remaining in Riverside Backfill.  As noted in 
(d) above, a large rock "shelf" was present in the downstream 
area of the lock.  This rock sheet was located 3 to 6 feet above 
final grade.  Where the rock was present in the area intended for 
random backfill (channel side of the lock), the Contractor was 
allowed to leave it "in place" (Photograph 39).  This change 
substituted rock for random backfill. 

8-02.  Changes in Backfill Materials.  The design of Lock and 
Dam No. 4 envisioned using pervious materials from the channel 
excavations to construct free draining backfill left and right of 
the lock chamber.  However, severe erosion occurred in the 
upstream approach channel as a result of the Piermont Revetment 
(and channel realignment) (Photograph 42).  Six to eight hundred 
feet of bank caving occurred.  This proved a mixed blessing. 
Less channel excavation was required; however much of the eroded 
materials were scheduled for reuse in the backfills.  As a result 
of this "short fall", the government diminished the size of the 
pervious backfill areas and allowed the contractor to substitute 
a random class of material in those areas shown on Plates 9, 10, 
and 11. 

8-03.  Reuse of excavated Tertiary Rock as Riprap.  As a 
result of a contractor VE proposal, Tertiary sandstone was reused 
as protection stone on this job.  Tertiary sandstone was 
processed to provide R650 and R200 riprap, and Graded Stone "C" 
(Photographs 20 and 21).  These materials were used as channel 
protection below the water line in the upstream channel and on 
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the upstream face of the closure dam (Plates 3 and 32).  For a 
more detailed discussion of this change see Paragraph 4-04, 
Channel Protection. 

8-04.  Backfill Collector System Manholes.  The Contractor 
substituted 60 inch, pre-cast sewer pipe for the cast-in-place 
concrete manholes that service the backfill drainage collector 
system.  Ladders and access covers are the same as originally 
designed.  These changes are shown on Plate 23.  Photos 43 and 44 
show the as-built manholes. 
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SECTION IX - POSSIBLE FUTURE PROBLEMS 

9-01.  Backfill Collector System. The backfill collector 
system landslide of the lock chamber will collect and discharge 
seepage that infiltrates the backfill from the Pleistocene 
terrace aquifer and the Tertiary aquifer (Plates 10 and 11).  The 
collector system will also drain ground water that infiltrates 
from the topographically higher hill country north and east of 
the Red River alluvial valley.  These sources are known to 
contain water high in iron and other dissolved solids that may 
precipitate and block the openings of the collector pipes. 
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was located below final grade and was removed by excavating a 
shallow trench with a backhoe along the alignment 
(Photograph 40). 

c. Upstream Return Wall.  The sheet pile beneath the 
upstream return wall encountered rock near final grade.  The 
sheet piles were driven through the rock except in an area 6 to 
8 feet long near the middle of the run where the sheet pile were 
driven to refusal and cut. 

d. Downstream Return Wall.  A large outcrop of hard 
intact rock was present at final grade beneath the downstream 
return wall.  (The base of the return wall is constructed on a 
pervious backfill placed above final grade.)  In this area the 
sheetpiling was driven through the backfill and "keyed" into the 
rock mass.  Portions of this same rock stratum were removed 
beneath parts of the lock chamber and the lower gate bay.  The 
rock had proven to be extremely hard and up to 8 feet thick. 
Removing the rock beneath the downstream return wall would not 
have improved the foundation because impervious rock would have 
been replaced with pervious fill which was considered an inferior 
seepage barrier and foundation material (Photograph 41). 

e. Rock Remaining in Riverside Backfill.  As noted in 
(d) above, a large rock "shelf" was present in the downstream 
area of the lock.  This rock sheet was located 3 to 6 feet above 
final grade.  Where the rock was present in the area intended for 
random backfill (channel side of the lock), the Contractor was 
allowed to leave it "in place" (Photograph 39).  This change 
substituted rock for random backfill. 

8-02.  Changes in Backfill Materials.  The design of Lock and 
Dam No. 4 envisioned using pervious materials from the channel 
excavations to construct free draining backfill left_and right of 
the lock chamber.  However, severe erosion occurred in the 
upstream approach channel as a result of the Piermont Revetment 
(and channel realignment) (Photograph 42).  Six to eight_hundred 
feet of bank caving occurred.  This proved a mixed blessing. 
Less channel excavation was required; however much of the eroded 
materials were scheduled for reuse in the backfills.  As a result 
of this "short fall", the government diminished the size of the 
pervious backfill areas and allowed the contractor to substitute 
a random class of material in those areas shown on Plates 9, 10, 
and 11. 

8-03.  Reuse of excavated Tertiary Rock as Riprap.  As a 
result of a contractor VE proposal, Tertiary sandstone was reused 
as protection stone on this job.  Tertiary sandstone was 
processed to provide R650 and R200 riprap, and Graded Stone "C" 
(Photographs 20 and 21).  These materials were used as channel 
protection below the water line in the upstream channel and on 
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the upstream face of the closure dam (Plates 3 and 32).  For a 
more detailed discussion of this change see Paragraph 4-04, 
Channel Protection. 

8-04.  Backfill Collector System Manholes.  The Contractor 
substituted 60 inch, pre-cast sewer pipe for the cast-in-place 
concrete manholes that service the backfill drainage collector 
system.  Ladders and access covers are the same as originally- 
designed.  These changes are shown on Plate 23.  Photos 43 and 44 
show the as-built manholes. 
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'.7. Backfilling upstream of the crest gated spillway with pervious materials. 
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4 i. Tertiary rock stratum left in place downstream of lower lock gate. 
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"i       T .1 <-TI -TRENCHFILL REVETMENT 

AZ-. 121 -48'-05' -H- 
NOTESi 

U 'L' BEHIND STATION DENOTES LOCK C.L. STATIOMNG. 
2. -D' BEHINO  STATION DENOTES DAM  AXIS  STATIONING. 
3. THICKNESS OF RIPRAP AND BEDDING PLACED 

SUBAOUEOUSLY SHALL BE CONTROLLED BY PLACEMENT 
SPECIFIED IN SPECFICATIONS. 

LEGEND 

ZZ; LIMITS OF RIPRAP. 
(D 18' GRADED STONE 'C. 
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NOTES! 
L V BEHIND STATION DENOTES LOCK  C.L. STATKMNG. 
2. 13' BEHIND STATION DENOTES  DAM   AXIS STATIONING. 
3. THICKNESS OF RIPRAP AND BEDDWC PLACED 

SUBAQUEOUSLY SHALL BE CONTROLLED BT PLACEMENT 
SPECIFIED  IN  SPECFKATIONS. 

ZZ; LIMITS OF RPRAP. 
©«"GRADED STONE "C. 

-END TRENCHFILL 
AT CLOSURE DAM 
STONE DIKE 
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PLAN 

0 81" RIPRAP 

@ 81' RIPRAP 

® 81' RIPRAP 
24" FILTER 

(D 54* RIPRAP 

@ 51* RIPRAP 

(D 48' RIPRAP 

@ 48' RIPRAP 

0 36' RIPRAP 

R7400  ON  12" RIPRAP  R90  ON  6"  BEDDING  MATERIAL  NO. I. 

R740O  ON  12'RIPRAP  R90  ON  24"  FILTER  MATERIAL. 

R740O  ON  12'RIPRAP  R90  ON  ENGINEERING  FABRIC  ON 
MATERIAL. 
R2200  ON  12" RIPRAP  R90  ON  6"  BEDDING  MATERIAL  NO. I 

R2200  ON  12'RIPRAP  R90  ON  24"  FILTER  MATERIAL  . 

RI500  ON  12' RIPRAP  R90  ON  6*  BEDDING  MATERIAL  NO. I. 

RI500     ON  12' RIPRAP  R90  ON  ENGINEERING  FABRIC. 

R650  ON  12* BEDDING  MATERIAL  NO. 2. 

@ 36" RIPRAP  R650  ON  12" FILTER  STONE  ON  ENGINEERING  FABRIC. 

(D 30- RIPRAP  R400  ON  12'BEDDING  MATERIAL  NO. 2. 

@ 30' RIPRAP  R400  ON  ENGINEERING  FABRIC. 

©18'GRADED  STONE  'C. 

016" RIPRAP  R200  ON  6* BEDDING  MATERIAL  NO. I. 

(fh 16- RIPRAP  R200  ON  ENGINEERING  FABRIC. 

NOTES: 
1. 24' FIL 

A 6'Bi 
A 6' M 
AND  A 

2. 'A' DES 
ON  PE 

3. THICKN 
SUBAQ 
PLACE 



PLAN NOTES: 

1. 24' FILTER MATERIAL CONSISTS OF: 
A 6" BOTTOM LAYER OF SAND 'B*. 
A 6' MIDDLE LAYER OF GRAVEL 'C. 
AND  A  12" TOP  LAYER  OF  FILTER  STONE. 

2. 'A' DESIGNATION IS FOR RIPRAP PLACEMENT 
ON  PERVIOUS  MATERIAL. 

3. THICKNESS OF RIPRAP AND BEDDING PLACED 
SUBAQUEOUSLY SHALL BE CONTROLLED BY 
PLACEMENT   SPECIFIED  IN  SPECIFICATIONS. 

mTWPPT 
IQO 200 300 400 
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VICKSB„RG, MISSISSIPPI 
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THICKNESS OF RIPRAP AND BEDDING PLACED 
SUBAQUEOUSLY SHALL BE CONTROLLED BY 
PLACEMENT  SPECIFIED  IN  SPECIFICATIONS. 
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NOTE: 

I.  THICKNESS  OF RIPRAP  AND  BEDDING  PLACED 

LEGEND 

; :     INDICATES  LIMITS  OF  RIPRAP 

0 81' RIPRAP R7400  ON  12' RIPRAP  R90  ON  6'  BEDDING MATERIAL  NO. I. 

(f) 48' RIPRAP  RI500  ON  12" RIPRAP R90  ON 6' BEDDING MATERIAL NO. I. 

(?) 30" RIPRAP  R400  ON 12" BEDDING  MATERIAL  NO. 2. 

© 30' RIPRAP  R400  ON ENGINEERING  FABRIC. 

© 18' GRADED  STONE 'C. 

(7) IG" RIPRAP  R20O  ON  6" BEDDING  MATERIAL  NO. I. 

@ 16' RIPRAP  R200  ON  ENGINEERING  FABRIC. 

(§) 12" RIPRAP  R90  ON  6" BEDDING  MATERIAL  NO. I. 

RED   RIVER   WATERWAY-MISSISSIPPI RIVER   TO   SHREVEPORT,LA. 
Ü. S. ARMY   ENGINEER   DISTRICT, VICKSBURG 

CORPS   OF   ENGINEERS 
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A \ /-.  \ 
APPROXIMATE      -  

-   CEMETERY  LIMITS  (TYP.) \ VA- 

A !■ GEOLOGIC 
Ar :'  SECTION 

NOTES: •-- 

~~~   I. FOR   GEOLOGIC   SEC 

2. FOR   FOUNDATION 

SEE  TABLE  6-1 

3. O   =   LOCATION   OF 

4. O = GEOLOGICAL 

FOR BORING PROF 



)GICN 

ON 
NOTES: 

I. FOR   GEOLOGIC   SECTION   SEE  PLATE   17   AND 

2. FOR   FOUNDATION   SAMPLE   CLASSIFICATION 

SEE  ^ABLE  6-1 

3. O  =  LOCATION   OF   FOUNDATION   SAMPLES 

4. O =  GEOLOGICAL   BORINGS 

FOR   SORING   PROFILES   SEE   PLATE       7 

V 
LOCK   AND   DAM 

FOUNDATION   REPOR 

EXCAVATION   FOR   ST 
WITH   GEOLOGIC   CROS: 

AND   GEOLOGIC   SA^ 
TF; .AVJFJ 



\ 

V 
LOCK   AND   DAM   NO,4 

FOUNDATION   REPORT 

EXCAVATION   FOR   STRUCTURES 
WITH   GEOLOGIC   CROSS-SECTION 

AND   GEOLOGIC   SAMPLING 
rn  Ah  ■■■!.>.     ;--t NC t:   '■- ?Zb PLATE   6 



LD4-329 -9.5 
S"A.    -794_,0(?:iD 

EOCX   NC\    -   7629 

12   VAY   9.5 

l'J^-3.50-93 
STA.  '+30. . -10SD 

I EL!) 93EK \3. f'629 
12 MAY 9 7 
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■    63 — 
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LD4-331-93 
STA.    1+99.3   LDCK:   4+82   DA 

■ LD4-332-93 
STA.   56.5L.   629.5D 

LD4-333-93 
AS   ON   MAP 

FIELD   BOOK   NO.    -   7629 

1 1   MAY   93 
FIELD   BOOK   NO.    -   7629 

1 1    MAY   93 

FIELD   BOOK   NO.    -   7629 

18   MAY   93 

•     fM      I KM 

(52) 

D*          (711 

(B8+) 

(100+) 

'."             (50+1 

(50+1 

"Y               (50+) 

L«          l50+l 

(50+) 

^    (50+1 

72       150+) 

'/.             «50., 

7/             150.1 

^        ,50., 

C-S.E.   71 70 

181+) 

184+) 

150+) 

(50+) 

150+) 

150+) 

192 + ) 

1100+] 

1100+1 

LO       150+) 

150+) 

Lo       150+) 

150+) 

"         194+) 

l K       (50+) 

K       150+) B-4GT 

K       150+) Or 

G.S.E.   70.00 

"FT.    (S6+)               T 

- 

(94 + ) 

(50+) 

(50+) 

(75 + ) 

150+) 

150+) 

150+) 

150+) 

150+1 

150+) 

0"        (50+) 

(50+)               *■ 

Borings *>M By rotary *r 11 [no mtnod sltn n 

Location  of  borings  see  plate  6. 
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UNIFIED   SOIL   CLASSIFICATION 

MAJOR  DIVISION      TYPE LETTER 
SYMBOL 

SYM 
BOL 

TYPICAL   NAMES 

I 
h 

S * 5 

s *! 
i    I   8 

if; 
151 

5-, 
CLEAN 

GRAVEL GW ;* GRAVEL.Well   Graded,   gravel-sand mixtures,   little or no -Fines 

GP *.' ■■ GRAVEL.Poorly Graded,  gravel-sand mixtures,   little or no -fines 

GRAVEL 
KITH  FINES 

AnOj"it  of 

GM K SILTY GRAVEL.gravel-sand-si It mixtures 

GC Vz CLAYEY GRAVEL,   gravel-sand-clcy mixtures 

Ail s f! I« 1/1 * :*: 
ml 

CLEAN 
SAND SW •_.; SAND.   (Tel 1-Graded,   gravely sands 

SP SAND.  Poorly-Graded,  gravely sands 
SANDS 

WITH  FINES 

Arnault of 
FlnM) 

SM 1:f SILTY SAND,   sand-silt mixtures 

SC » CLAYEY  SAND,   sand-cloy mixtures 

™   i 

«    !S 
g  It 

Sill 

SILTS   AND 

CLAYS 

<M   1 

ML SILT & very fine sand,  siity or clayey fine sand or clayey silt with siight plasticity 

CL f LEAN CLAYi   Sandy Cloyi   SiIty Cloyt   of   low to medium plasticity 

OL ORGANIC SILTS  and organic siIty ciays of   low plasticity 

SILTS   AND 
CLAYS 

MH SILT,   fine  sandy  or   siIty soil   with high plasticity 

CH I FAT  CLAY.   Inorganic clay of high plasticity 

OH ORGANIC CLAYS of medium to high plasticity,   organic silts 

HIGHLY  ORGANIC  SOILS Pt PEAT,   and other nignly organic soil 

WOOD Wd ^ WOOD 

NO SAMPLE 

NOTE: Soils possessing characteristics of two groups are  designated by combinations of group symbols 

A conma will be used between modification symbols. Example. So.Grtw/SIS.(CH) 

DESCRIPTIVE   SYMBOLS 
COLOR 

LIGHT GRAY 

DARK GRAY 

LIGHT BROWN 

DARK BROWN 

BROWNISH - GRAY 

GREENISH - GRAY 

CONSISTENCY 
FOR   COHESIVE   SOILS 

CONSISTENCY 

VERY STIFF 

COHESION IN LBS./SO. FT. FROM 
UNCONFINED COMPRESSION TEST 

60 
QUID LIMIT 

PLASTICITY  CHART 

100 

For classification of fii 

MODIFICATIONS MODIFICATIONS 
MODIFICATION SYMBOL MODIFICATION SYMBOL 

Traces Tr- Sandy  Silt  strata SSIS 

Fine F S!1ty  Sand  strata SISS 

Medium M With */ 
Coarse C Dense D 

Concretions cc Very Dense vD 

Rootlets rt 

Lignite  fragments ig 

Stale  fragments sh 

Sandstone fragments sds 

She I I   fragments slf 

Organic matter 0 

Clay  strata or   lenses CS 

Silt strata or   lenses SIS 

Sand strata or   lenses SS 

Sandy s 
Gravely G 

Boulders B 

SIickensldes SL 

Wood Wd 

DxiOized Ox 

Cruntily Cr 

Loose Lo 

Vegetation veg 



It with slight plasticity 

NOTES:  
FIGURES TO LEFT OF BORING UNDER COLUMN "W OR Dip" 

Are natural water contents in percent dry »wight 

When underlined denote* 

FIGURES TO LEFT OF BORING UNDER COLUMNS "LL" AND "PL' 
Are liquid and plastic itts. respectful ly 

SYMBOLS TO LEFT OF BORING 
.XZ  Ground - water surface and date observed 

(c)  Denotes location of consolidation test 

© Denotes location of > idated - drained direct shear test 

(ft)     Denotes location of consolidated - undroined trlaxlal compression test 

(OJ     Denotes location of unconsolidated - undroined triaxial compression test** 

© Denotes location of sample subjected to consolidation test and each 
of the above three types of shear test ** 

Denotes free water 

FIGURES TO RIGHT OF BORING 
Are values of cohesion in Ibs./sq. ft from unconfined compression test 

In parenthesis are  driving resistances in blows per foot determined with a 
standard split spoon sampler 112"  I.D.. 2" D. D. ) and a 140 lb. driving hammer 
with a 30" drop 

Where underlined with a solid line denotes laboratory permebility In centimeters 
per second of undisturbed sample 

Where underlined with a dashed line denotes laboratory permebility in centimeters 
per second of sample remoulded to the estimated natural void ratio 

imeters of which 10H of the soil * The D  size of a soil is the grain diameter in r 

is finer, ond 90% coarser than Oyn. 

**Results of these test are available for inspection in the U.S. Army Engineer District 
Office, if these symbols appear beside the boring logs on the drawings. 

GENERAL NOTES 

EDIFICATIONS MODIFICATIONS 
|)IFICATiON SYMBOL MODIFICATION SYMBOL 

Is Tr- Sandy  Si It  strata SSIS 

! F Si Ity Sand strata SISS 

m M With w/ 

e C Dense D 

let i ens cc Very  Dense vD 

ets rt 

te fragments ig 

fragments sh 

tone fragments sds 

fragments slf 

ic matter 0 

trata  or   lenses cs 

trato or   lenses SIS 

trata or   lenses ss 

s 

iy G 

ers B 

ensides SL 

Wd 

zed Ox 

iy Cr 

Lo 

□tion Veg 

1. While the borings are representative of subsurface conditions at their respective locations 
and for their respective vertical reaches, local, variations characteristic of the subsurface 
materials of the region are  anticipated and. if encountered, such variations will not be 
considered as differing materially within the purview of clause A   of the contract. 

2. "Ground water elevations shown on the boring logs represent ground water surfaces encountered 
in such borings on the dates shown.  Absence of water surface data on certain borings indicates 
that no ground water data are  ovoi I able from the boring but does not necessarily mean that ground 
water will not be encountered at the locations or within the vertical reaches of such borings. 

3. Consistency of cohesive soils shown on the boring logs is based on driller's log and visual 
examination ond is approximate, except within those vertical reaches of the borings where shear 
strengths from unconfined compression test are shown. 

A.      The detailed explanation of the Unified Soil Ciassification System is presented in 
MIL-STD-619B.  12  June  1968.  entitled "Mi I!tary Standard Unified Soi I Classification 
System for Roads. Airfields. Embankments and Foundations- " 

LOCK   AND   DAM  NO.    4 
FCÜNDATI3N   REPORT 

BORING   LEGEND 
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^ 

GUAROWAL 
T 

NTAKE MONOLTH 

60.0' 97.0' 

PARAPET   EL. 131.50 - 

LOCK  CHAMBER       

6   WONOJJJJHS   AT   86.0^516.0' 

785.0' 

TOP   OF :LOCK   WALL   EL. 128.00 

l| II UNE HOOKS      ~JL-Ki« || 1 
I1 RIPRAP ON I21 

RIPRAP CN 6' 
BEDDING MATERIAL NO. I 
ON 5' CLAY BLANKET 

RIPRAP LEGEND: 

(0   81" RIPRAP R74O0 ON 12'RIPRAP R90 01 

(R   81" RIPRAP R740O ON 12" RIPRAP R90 OS 

6"3EDDING  * 
24' FILTER  M 

■'- LOCK  FILLING   AND   EMPTYING   ^ORTS 

ELEVATION 
(SECTION  AT   5   0-   LOCK   -  LANDSOE   VIE 

TOP  OF   LOCK  FLOOR   EL. 75.00 

~ERIAl 

1?)   8r RIPRAP   R7400  ON  12" RIPRAP  R9C   ON  ENGINEERING   'A3RIC   ON   ?4' EL'ER   f. ®                      .— .. 

® 

RIPRAP   R220O  ON  12'RIPRAP   R90  ON  24' F'LTER   ^ 

IB-RIPRAP   RI50C   ON  12'RIPRAP   R90   ON  6" BEDDING  MATERiA_   N 
48' RIPRAP  RI500  ON   12" RlPRAP  R90  ON  ENGINEERING   FA3Ri;. 
36" RIPRAP  R65C   ON  12' BEDDING   MATERIAL   MO. 2. 

fy     36' RIPRAP  R650   ON  12'FILTER   5T0NE   ON  ENGINEERING   FABRIC. 

(€}     30'RIPRAP   R400  ON  12'BEDDiNG  MATERIAL  NO.?. 

$$     30' RIPRAP  R400   ON  ENGINEERING   FABRIC. 
(]')     16'RIPRAP  R2G0   ON  6'BEDDING  MATERIAL   NO. 
fit    I6-RIPRAP   R2Q0   ON  ENGINEERING  FABRC. 

NCTES: 
I.   24' FILTER  MA'ERlAL  CONSISTS   0^ 

A   61 BOTTOM   LAYER   OF  SANO   "B", 
A   6' MiDOLE   LAYER   OF   GRAVEL   'C1. 
AND   A  12" T0P   LAYER  OF   FL'ER   STONE. 

2.   BACK-ILL  LIMIT   LINES   ARE  =ARALLE_   TO 
THE  CENTERLINES  OF   THE  LOCK  OR  DAM 
UNLESS  OTHER« SE  NOTED. 

3. EXTEND      THE   3'  THICK   CLAY   3LANKE'    5' 
INTO   THE   RANDOM   FILL   ALONG   PAVED   SECTIONS. 

A. ELEV.12^.5  BREAK   LINE  AND   SELECT 
SAND   LIMIT   flRE_   AT   STA. -ItOO   D 

5. PERVIOUS MATERIA. LIMIT IS AT 
"■"OP OP EXCAVATION 5L0PE. SEE 
DLATE  6  FOR  LOCATION 

6. POR  BACKFILL   SEC ONS   AA   THROUGH 
FFAND   LL  SEE  PLA-E  10 
FOR   BACKFILL   SECTIONS   CC   THROUGH 
KK   SEE  PLATE  II 



SEE  NOTE 5 

TAINTER   VALVE DOWNSTREAM   CATEBAY DISCHARGE MONOLITh 

ER AL 1 M S AT 
A A TW 5LO DE. SEE 

R ..OCA TION 

SEC QNS AA THROUG 

F PL A •E  10 

SECTIONS GG THROUG 

rat 

5' CLAY   BLANKET   LIMITS 

PERVIOUS   MA~ERIAL  BACKF LL   LiM'TS 

SELECT   SAND   BACKFILL UMI*S 

SHEET   PiLE 

TOP   OF  LOCK  WALL  EL. ;2:.50 

,,    -    TOP  OF  PARAPET   EL. 125.00 

LOCK   AND   DAM   NO,A 
FOUNDATION  REPORT 

LOCK   STRUCTURE 
PLAN   AND   ELEVATION' 

UA"h: JANURARY    396 HI r   NO.  R-14-206 PLATE   9 



48" RIPRAP   ON 
12" RIPRAP   ON  6" 
BEDDING  MATERIAL 

SEE  TRANSITION  DETAILS 

ADDITIONAL   EXCAVATION  BENEATH 
STRUCTURE IS  REQUIRED  FDR 
PLACEMENT  OF  THE  CLAY  BLANKET -O^ 

UPSTREAM   RETURN   WALL 

3'CLAY TOP/RETURN  WALL  EL.l3l.5C-- 
BLANKET  ■.       TOP/FILL  EL. 128.00- 

'■— FULLY COMPACTED 
PERVIOUS MATERIAL 
UNDER  WALL 

81"   RPRAP  ON 
12' RIPRAP  ON 
ENGINEERING  FABRIC  ON 
24'F:LTER  MATERIAL 

■ E- 159.00 

1 
N                   \ 

.     59-0-           „9,-2 

CUT   OFF  WALL-^ 

32.0' M    __jt 

EL. 128.0 

t 

i 

EL. 106.50—, 

i\ 
\    ELJ02.00    ..A-^jg - 

Ld 

L-i 
^ MONOLITHj 

1 Detail/TN / 
1   Ai 

— 
1 

EL. 52.00   I 
-i.^rfi^              \ ^EXCAVATION  FOR r 

STRUCTURES, EL. 

VARIES        VARES ■3' CLAY 
']/ BLANKET 

/    EL. I2B.00 

5' CLAY   BLANKET 

^tr 20' WIDE 
CLAY   PLUG 

.— EL. 90.00 

81' RIPRAP ON 
12- RIPRAP ON 
6' BEDDING 

' EL. 8..0C 

STA. -0+56.00   L 

ISOMETRIC   VIEW   AT   L-I AND  L-2  BACKFILL 



32.C 26.C 

fT R.PRAP OS 
!2" RiPRAP ON 
6" BIDDING   MA~ER * 

/FU__Y   COMPACTED  \     '     / 
PERVIOUS   MATERIAL.   ■   /     ! EXCAVA'ON   FCR 

STRLCTLRES   EL. ^.50 

SECTION        rn\ 

FJ.LY   COMPACTED 

"2.Ü' IS.O' -12.0' 

SECTION fT\ 

ILL* COMPACTED 

F 
m 

^x 

...32LQ:  „.26.0_'.,_..   38.0' 62., LV 

•   E_.I28.C0 VApES^ 

r    i      iLiy,--.vzä£v^/.,v77Z7 /^fe- 
I U >3'CLAY   BL^JNKI 

•T^ — — -.A    mu 

ti 

T     PERVlOLS   ^A~ERA 

V S "CT   PARKING 

SECTION /TA 

PRAP ON 
PRAP ON 

!~DC:NG 

2. SMEET PILING AND 61 STAQUZATICN SI AA A«F s::r sue 

ON THFSF. SECTIONS TOR CLARIIY. SEE SH-FT PI. F AN! 

STRUC-LHAI    DRAWINGS   =0^   THOSE  DETAILS. 

3. NEOPKENE   COATED   NV.ON   -ABRiC   AT   D AY   FLANKE'S   ' 

-^D 
LOCK   AND   DAM   NO.A 

FOUNDATION  REPORT 

OCK   EXCAVATION   AND 
BACKFILL   SECTIONS 

PLATE  10 



„. 2b.C'^zs.c;. „..32,c:. „_26,C;M 

El.. '26.0- 

-AR'ES      IDN   2   -.   . 3'C_AY   BLANKE'   ;   ■_ ;   _L. i26.0 

. „ 26.C „    52.0'    „ 25^ 

"c*^v-.. 
* 

DETAIL ^TV 

Lß 
CHANNEL  FACE 

JO1 RPRAP   ON  'T STA  0 + 42.00   D 
BEDDING   MATERIAL 

.« 
■  EX:AVA"ICA FOR 

S~RJCT_RES 
i-1,1 ; Y   CCM=AC~ED 
SELEC*   SANC 

SECTION ^GN, 

A^PRCX MATE   LOCATION   OF 
'ERTIARY   ROCK   STRATUM 
LEFT   !N   PLACE. 

SEE   TEXT   PARAGRAPH   8-OKi 

?b.O- 32.0' 

i.'-^r.'Tz^'. I^Z/TTZAJ 

COMPACTED 
■L.S MATERIAL 
IMPACTED 

SECTION f$\ 

! OH SEM!-COMPACyED   RANDOW   F 

E_. 93.0 

PFRV!O.JS   VATFRI 

RPfiAP   [R"400; 

12' RIPRAP  (390! 

ENGINEER NG   FABRIC 

....       2^ -~L TR   MOTFR A. 

FXI.AVATlO\   FOR 

5D 3 
/ A 

SELECT   SAND 

DETAIL XT\ 

DETAIL XzX 
ISOMETRIC   VIEW   AT   L-17  AND  L-18  BACKFILL 



2 
LOCK  eO_LLC"OR 
DRA:NAG£ CuT_-l 

■■ 30" RIPRAP  ON   12* 
3EDD:NG  MATERIAL 

_ZTi 

StLEC SAN:' 

SECTION /^ 

1. SHEET   PILING   AND  6" STABIL ZATION   S.AR   ARE   NC" 

SHOWN   ON   THESE  SECTIONS   FOR   CLARTY.   SEE   S-rFT 

P ^E   AND   STRUCTURAL  DRAW NCS  FDR   'HOSE  DE~A.S. 

2. NEOPRENE COATED NYLON FABRIC AT CLA* 3_ANNE"S 

SHOWN FOR CLARITY. FOR INSTALLION DETAl: S SEE =LA 

FCR   LOCATION  OF  SECTIONS   SEE P_ATE   9 

vTH   ,'(4ILr!WA'- 
.. N   4RV1V   F N:; 

IRVF^    '0   SHRE 

DTR : i , 

LOCK   AND   DAM   NO, 4 
FOUNDATION   REPORT 

LOCK   EXCAVATION   AND 
BACKFILL   SECTIONS 

DATE: _A\JRARY    99c •-JC. R-14-206 PLATE 



<3X 

,ß     © © 

TF ►--1- 

:~il'o S-EEL   ^ 

' '*' °'        jjS PIL1 -O^ 

STA.10 + 55  _ I           SEE ISOMETRIC      \ 

-, _-_    PLATE 14     -~--'\ 

■ ''+3ooo s 

T\ .   (SA) 

t—1     -i 

..©_ 
▲ 

PLAN 

"~r -'-».I 

Ä Al 

IWNS^EAM   VIE*: 

RPRAP   LESEND: 

.HVCliS   UATFRIA. 

1LC-    SAND   ÖACKI 



-^   r ^ 
> 

,1 

i ;-T 

LOCK   AND   DAM   NO, 4 
FOUNDATION   REPORT 

DAM   STRUCTURES 

PLAN   AND   ELEVATIONS 
DATE: JANURARY   1996 ■ 4-20i> PLATE 



■    t   P'NT.E   S1A. 0*00   L 

16" RIPRAP ON 12 
FILIER S~ONE ON 
ENGINEER NO   FABRIC 

EXIST. PHASE  I EXCAVAT.ON 

NTEfi   GA'EJ  SPILLWAr 

SECTION fT-\ 

M^ 

■   t   PINTLF   STA.C-CO 

^i; 

CREST   GATED   SPLI 

MONOLITH   D  5 

SI" RIPRAP   ON 
\2' RIPRAP   ON  61 

BEDDING   MATER.AL 

51" RPRAP ON 
21 RPRAP ON 
6* BEDDING   MATFRI 

■       FINISHED   CRAOE 

\     EL. 122. 

XCAVATON  FOR   STRUCTURES 

~T       ' ,STA. 5 + 1.00   D 

1ST. PHASE     FXCAVA'ION     '' 

rjLLY   COMPACTED FXCAVATION   FOR   STRJC*URES      '' \ /T\ 

LNDERDRAfN   S'STEM      ''  "*~~^     I PFRVOtIS   MAT-QRIA 

SECTION fJ\J- 

PERVIOUS   UA'ERI*L     ', S FA. 6.0.1.00   J 

SECTION f&\ 

Kfe 
■/?■ DIA.CNCh   ANCHORS   AT   ■V-O' 
CENTERS   OR   APPRCVLD  EQUAL   'AT»   Z^V*^ 
CONTINUOUS   ANCHOR   P.. (CAI V.i . Bfi?AK 
ANCHOR   Dl ATF   AT   A. .    „OlNTS. 

TYPICAL   INSTALLATION   OF   NEOPRENE 
COATED   NYLON   FABRIC 

GENERAL   PLAN   AT   TAINTER 
GATED   DAM   /   CREST   GATED   DAM 

JECERENE COATEC K-I.O-J rABR!C REOLIREO 
'.1 A-L lOCATONG WHERE CLA. BLANKETS 
AR.r   STRUCTURES. 



8r RIPRAP GN 

I?' RIPRAP ON 2A- 

\FI! TER MATERIAL 

EXIST. PHASE  I EXCAVATION - 

54' RIPRAP ON 
12' R'PRAP ON 
61 8ED0'NG  MATERI 

. SEE   PLAIES   19   THROLCH   22 

2.SHEL;   pil [KG  AND   6' STABiU/ATIC' 

FJEULS   OF   JNLiLPDRAIN   < 

SHOWN   ON   THFSE   SEC*ICr.S   TOR   C.I 
ShEf*   PLE   AND   STHUCTLPA     DRAW 
THOSE   CETATS. 

?. FOR   LOCATON   OF   SECTIONS   SEE   ;)L 

ANCHORS A1 1--C 
AP^OVED FOUAL * 
1SCHOR PL. (CALV.i 
i   AT   ALL   JOINTS. 

LOCK   AND   DAM   NO. A 
FOUNDATION   REPORT 

DAM   EXCAVATION 
BACKFILL   SECTIONS 

JANllRARr   S'lb PLATE   13 



DOWNSTREAM 

361 RIPRAP   ON   \?: 
BEDDING   MATER'AL    NO. 2 

°.    FULLY   COMPACTED 
i\    PFRV:0_S   MA~ER AL , 1 BFDD'NC   VAlFRlAL 

SEE    .RANSIUÜN 
DETAILS   ON   PLATE   15 ~ 

;+TS '.ifa&ti 

BLANKET 

EL. 122.00   / 

' RIPRAP ON 
" R PRAP ON 
:■ FILTER   MATFRIA_ --A" RIPRAP   ON   I2" RIPRAP 

ON   ?A' "'LTER   MA'ER AL 

■^&&ffi/77/vS//s//Ay.'V, ■/■', Ä//Y. 
SEMI COMPAC-ED 
RANDOM   * || V 

STA. -C +78.50   .        -7 

SEM -CÜWPACTFD 
RANDOM   F \_\_ 

:XCAVA"ION   -0 
STRUC'URES 

S!A. J4-18.5   _    ''•■■     FU__V   COMPACTED 

,ST.PMASL      EXCAVAHON        PF™0LJS   ^T^~ 

SECTION fT\ 

36" RIPRAP   ON   I?' 
BEDDING   MATERIAL   NO.'i 

SEE   TRANSIT ON 
DETAILS   ON   PLATF   15 

■f      B'" RiPRA-   ON 
2" RPRAP   ON 

2      6" BEDDING   MA"RIA. 

8 ' ^>RAP ON 
12' RPRAP CN 
2A- Fl.. TFR   MATERIA 

^.    SEMI-COMPACTED 
' ■   -RANDOM   FLL Fi    VARIES 

bw^-E_s_____: ^^ 
FULLY   COMPACTED 
3ERVIOLS   MATERlAi 

SA" RPRAP ON 
?' RI3RA? ON 
2&" F L1ER   MATERIAL 

SEE   TRANS^IQN 

DE'ALS   ON   JL ATE 

EX S~. PHAS-      LXCAVAOON 

XCAVA'ION = 
■RJOTJRES 

'•     SEMI-COMPACTL.D 

KJ   _Y   COMPACTED        RANDOM   FiLL 

PERVIOUS   MATERIA. 

SECTION ^ 

DOWNSTREAM 

t   CU1CFF   VYAl L 
STA. 0+0.50. 

48' RlpRAp ON 
12" RPRAP ON 
6' BEDDING   MATER!A_   NO. 

Si' RIPRAP ON 
l' H PRAP ON 
?A- FLTER   MA'LR.AL 

,      STA   I + 06.5CL 

FULLV   COMPACTED 
\     PERVIOUS   MATERIAL 

\    Fl . VARIES 

SEE   "AN5IT;0N 
DFTAL.S   ON   PLATE   15 

I ON   1.5     X- MONOL TH   SB  I 

EXCAVA1I0N   FOR   S'RUC'URES 

SECTION /T\ 



ON   12" R-PRA = 
ER   MATERIA.. 

V 
- SEMi-COMPAC*ED 

RANDOM   c LL 

"-ACTED 
ATFRIAL 

^ 

5-1" RIPRAP  ON 
2" RIPRAP   ON 
24" FLTE:^ WA" 

ISOMETRIC   VIEW   STA. 6 + 11.00   D   BACKFILL 

DOWNSTREAM 

'     SEMI-COMPACTED 
rD       RANDOM   EL_ 

t WA;_KWAY 
STA. 0-05.5 

SEE   TRANS TION 
Ü: I Al! S   ON   Pi ATE   15 ■ 

13" GRAD-   STONE SEM.-COMPACTED 
RANDOM   Fll I. "W 

SI" RPRAP   ON    2' RIPRAP 
ON   24' MLTER   MATERIAL 

--  54' RIPRAP   ON   12' RIPRAP 

CN   24" FILTER   MATERIAI 

5' C. AY R. ANKF~ 

SEMI-COMPACTED 
RANDOM   "ILL 

SEM:   COMPACTED 
RANDOM   FIL;_ 

VARIES.. 

EXIST. PHASE   i   EXCAVA ' ON EXCAVATION   -OR 
STRUCTLRi-S   ■....  ;' 

FULL"   COMPACTED 
PERV'iOJS   MATP^IAU 

SECTION fF\ 

-U--V   COMPACTED 
PERVIOUS   MATERIAL 

NOTES: 
. SHEE"" PL.NO AND v   S ' AtiiJZA I ION SI AB ART 
NO* SHOWN ON "HESF SECTIONS r0C C.ARO. 
SEE SHEET Pit AND STRJCTURAL DRAWINGS 'OR 

I HOSE DETAILS. 
2.  NEOPRENE COATED NvLON FABRIC Al CLAY B..ANKETS 

 : EU. 51.00    \JP^ / 
■''    1 ON   25                            ■ 

SEE   PLATE   1 

3. FOR   1 OCATICN   OF   SFCTiONS   SFr   PI ATE   12 
E:'D   R'.T:1   vVA!^RÄAY   M SSISSiR-i RIVER   T 

' 1. S, A4>/Y   r[\01N:"rR   D S 'I RC ", V CK 
IT-I  S3-I       \        ^                      ^ 

S1RUC7URES ■-'■'       £°                         "+- 
20           6            C                          30                         60                         9C   H. 

1   ■   :   1                                 1                      i 

C3R-S   OF   ENOINL! RS 
VKMSH..5G, N/ SS SSiPP 

H
   V

IS
 LOCK   AND   DAK 

FOUNDATION   REP 

DAM   EXCAVA 
BACKFILL   SEC 

DATE: .JANURARY   1996                       r'i E   NO.  R-l^-2 



STA. G + M.O   D 

, Ot> JO. 

ISOMETRIC   VIEW   STA. 6 + 11.00   D   BACKFILL 

t WALKWAY 
STA. 0-05.5   L        x 

\s                      SEE   TRANSITION 
DETAILS   Oh   PLAIL   '-b 

8" RPRAP   0\   1?' RIPRAP 
CN   2&' F LTF.R   MATERIAL 

8" GRADE   STONE   "C"       -,                               SEMI-COMDACTED        Nu 
RANDOM   FILL"     "-Vn-1 n 

EL. VARIES    ,                                                                     :  \ 

54' RI-RA^1   ON   i?" RIPRA- 

ON   ?A' Fl. TFR   MATERIAL 

:\\\\^\-\\\\v '' N- N'-\^\\\v^\\\KN\\\\^^SSfei«P <*    /&?J£¥,H-   ' . 
v                5' CLAY   B_ANKE~   X- 

•>\-      X-              SEMI-COM'^ACIEO 
RANDOM   rLL     ■     '      \ -50'    M          40'       J 

i 

SFMI-OCM^AC*:;: 
RANDOW   F'. . 

...  "' 

F.. 90.0     '                                         ~^_       i *               \ ' -~~~~ 
FLLLY :DM=AC':":; 
PERVXUS   ^A'Ei- :>L 

/   EL. 78.0    ' 

-EXIST. PHASE   :   EXCAVA-ION  - -'          EXCAVATION   FOR    ^ 

STRUCTURES   EL. 72.5 

s ICTION              fp\ 

NOTES: 
i. SHEE:   PI_:NG   AND   ö' STABILIZATION  SLAB   ARE 

NOT   SHOWN   ON   >ESE   SECTIONS   ^OR   CL.ARITY. 

SEE   SHE-I    P!_L   AND   STRUCTURAL   DRAWINGS   FOR 
THOSE   DE'ALS. 

2.NEOPRENF   LOADED   NYLON   FABRIC   AT   CLAY   BLANKETS 
NOT    SHOWN   FOP   C_ARIT^. TOR   INSTALLAT'ON   DETAILS, 
SEE   PLATL    i 

3. FOR   LOCATION   OF   SECTIONS   SEE   »LATE  12 

OCK   AND   DA 
FOUNDATION   REPORT 

0. 4 

DAM   EXCAVATION 
BACKFILL   SECTIONS 

DA It: JANURAR"   1996 NO.  R-M   206 PLATE  14 



\B1 

LED 

TRANSITION   (NO.(JÄ)TO (2A) ) 

TRANSITION   (NO.©TO©) 

TRANSITION   (NO.©TO@) 

TRANSITION (NO.©TO (3A) ) 

TRANSITION (NO.©TO © ) 

TRANSITION (NO.© TO © ) 

TRANSITION (NO. ©TO ©) 

TRANSITION   (NO. © TO © ) 

TRANSITION   (NO. ©TO ©) 

[2I2I TRANSITION   (NO. ©TO ©) 

TRANSITION   (NO. ©TO ©) 

TRANSITION   (NO. ©TO ®) 

[ED 
TRANSITION   (NO.©TO  @ ) 

TRANSITION   NO. (3A) AND @ 

TO   UPSTREAM   CHANNEL 

TRANSITION (NO. © TO GROUND) 

TRANSITION (NO. © TO GROUND) 

TRANSITION   (NO. © TO   GROUND) 

^ 

TRANSITION (NO.©TO@) 

TRANSITION (NO.©TO®) 

TRANSITION (NO. © TO ©) 

TRANSITION (NO.© TO ©) 

TRANSITION (NO. ©TO ©) 

TRANSITION (NO. ©TO ©) 

TRANSITION (NO.©TO©) 

^ 

TRANSITION (NO. ©TO©) 

TRANSITION (NO. ©TO © ) 

H^1 1 TRANSITION (NO.©TO © ) 

TRANSITION (NO. ©TO©) 

TRANSITION (NO. © TO © ) 

[EE 

TRANSITION   (NO. ©TO©) 

nn 

cm 

HELI' 

LJT] 

TRANSITION   (NO.© TO  © ) 

TRANSITION (NO.© TO © ) 

TRANSITION (NO.© TO © ) 

TRANSITION  (NO.® TO©) 

TRANSITION (NO. ©TO ©) 

TRANSITION (NO. ©TO © ) 

TRANSITION   (NO. ©TO ©) 

I NG^'ABI? C: ' 

TRANSITION   (NO.© TO @ ) 

TRANSITION  (NO.© TO©) 

TRANSITION   NO.© TO   CHANNEL   BOTTOM 
TO   UPSTREAM   CHANNEL 

-rNG. ■ AB:>I 

TRANSITION  NO. © TO  GROUND 

TRANSITION  NO. @ TO   GROUND 

TRANSITION  NO. ©TO  GROUND 

TRANSITION   NO. ©TO   GROUND 

TRANSITION   NO. ©TO  GROUND 

RIPRAP   TRENCHFILL      © 

RIPRAP   TRE 

TRENC 



GROUND) 

GROUND) 

sst 
;)  GROUND 

GROUND 

GROUND 

GROUND 

j.ccX 

EXISTING   PIERMONT   REVETMENT 

LD4  UPSTREAM   REVETMENT 

LO-ES   ARE   A^RCXM^E 

LD4   DOWNSTREAM   BANK   PAVING 

RIPRAP   TRENCHFILL 

7K 

EXISTING   CRAIN   REVETMENT 

TRENCHFILL   REVETMENT 

CHANNEL   KEY   DETAIL 

GROUND 

HFILL      © 

■U:'R*VAV-M SS SS'JP  RIVER   TG   SHRJ 
R\/iv   tNCNEER   DIS'RiC", V GKSRJRG 

:RRRS CR FNGNFERS 
.''CKS3URG, 'v1iS5ISSIRJl 

LOCK   AND   DAM   I 
FOUNDATION   REPORT 

STONE  PROTEC1 
DETAILS 



'lERMONT  REVETMENT 

~1 

EXISTING  CRAIN  REVETMENT 

LIMIT   JNE- 

-CHANNEL   BOTTOM 

R   90        T^ 

CHANNEL  KEY   DETAIL 

NO'ES: 

I.      THICKNESS   OF   5 = -A =   A-,:   BEDDING   PLACED 
SUBAOUEOUSLY   S~A_     = F   "DNTROLED  BY 
PLACEMENT   SPEC-EC    •,   S=EC FICATIONS. 

2. DEPTH  OF  CHANSE.  <;.   AND   "RENCHFIL.. 
REVETMENT   ARE  AC~_A^  ^ACEMENT  DEPTHS 
NO  INCREASE  'S  RED-REC   ':n  SUBAQUEOUS 
PLACEMENT. 

3. 8C-R7400  AND  <8'  R;CC   ==R«P  MATERIALS 
ARE  PLACED  «"   »;-.A.   Zi = '-I  »HEN  PLACED 

tttSHSl&^l C"L= ""ERIAL PLACEMENT 

•1.     FOR  PLAN  VIEW   OF   RPRAF   SEE  PLATE  A. 

RED   RIVER   WATERWAY-MISSISSIPPI RiVER   TO   SHREVEPORT LA 
U. S. ARMY   E\GINEER   DISTRICT, V,!CKSBLRG '      ' 

CORPS   OF  ENGINEERS 
VICKSBURG, MISSISSP°I 

LOCK  AND  DAM   NO.4 
FOUNDATION  REPORT 

STONE  PROTECTION 
DETAILS 

DATE: JANURARY    996 FILE  NO. R-14-206 PLATE   15 



SLURRY TRENCH 

GRAVEL DRAINS 

PIEZOMETERS ^ 

WELLS (O ' 

WELLPOINT • 



> 

~- >40 RED   RIVER   WATERWAY-VIISSISSIPPI RIVER   TO   SH 
*" ^ ^ '\ U. S. ARMY   ENGINEER   DISTRICT, V C<SBUF 

SLURRY   TRENCH  CUT   OFF   WALL  (26'TO   34')                      i CORPS   OF   ENGINEERS 
VICKSBURG, MISSISS P=l 

GRAVEL   DRAINS  

PIEZOMETERS    (~~\ 

WELLS    (o\ 

LOCK   AND   DAM   \ 
FOUNDATION  REPOR" 

WELLPOINT    • DEWATERING   AND   MON 
PLAN 

DA'E: JANLRARY   1996                            FILE   NC.   R-I4-20S 



J3 

T  WALL (26'TO  34')  

RED   RIVER   WATERWAY-VISSISSIPP RIVER   10   SH,REVEPORT,_A. 
J. S. ARMY   ENGINEER   DlS FRICT, VICXSBURG 

CORPS   CF   ENGINtERS 
VICKSBURG, VIISSISSIPPI 

LOCK   AND   DAM   NO,4 
FOUNDATION  REPORT 

DEWATERING   AND   MONITORING 
PLAN 

CA'E: JANJRARV    956 HLE   NO.   R  14-206 PLATE   16 



51.33' 

EL. 76.0 

DOWNSTREAM E 
SCALEi I N. - ti 

/ 

LD4-108-86 
0«JOL 

Mit 

LD4-193-87U 
0*00 

••10« 

LD4-192-87U 
0*I5L 

4*we 

^mfiß***1*   EL.TTT 

EL. 5 

L JOINS   PLATE 
2. FOR   LOCATION  'OF   SECTION 
3, Pt; PRAIRIE TOPSTRATOM 

Ps^ PRAIRER SLBSTRATOM 
Tw° TERTIARY   WILCO 

SEE 

> 



.er  
GATE BAY 

15,0' 

EL. 167.0 

EL. 142.5 

EL. 113.0 

EL. 75.0 

IT 
60.0'        rg.o^ 

TAINTER  GATE ,ÖAY 
PIER 

EL. 162.5 

S 

EL. 85.0 

EL. 52.0 

V. 
60.0' 

TAINTER  GATE  BAY 
PIER 

.9.0. n 60.0' ,8.o:. 
TAINTER  GATE BAY 
PIER 

WALKWAY  BRIDGE z 
L1 

ra 

tj 

ess 

60.0' 
TAINTER  GATE BAY 
PIER 

8.O., 60.0' 
TAINTER  GATE BAY 
-■PIER 

9.0' 

L 

t- 

m 

58.0' 
CUTOFF  WALL 

PIER 

DOWNSTREAM   ELEVATION 
XM.ii I N. = 10 FT. 

LD4-192-87U 
0*131 

LD4-114-86U 

1*000 

PRAIRIE      TERRACE 

,„r     TOPOF TERTIARY-  WILCOX  GROUP 

EL. 52.0 

Wilcox    group 

(Tw) 

8 

is 

LD4-190-87U 
0*«L 
IHM 

^^^mrmamm,. 
t&WAV /WV-AV^V^IKh 

ACTION   SEE   PLATE   6 

ATUM 
ATUM 
x      v 

KD mOt MTOTUY 
ULTEX.ML» OB.». 

LOCK  AND DAM   NO.A 
ussasvrtffin TO sHCVcran. L*. 

FOUNDATION REPORT 

GEOLOGIC CROSS SECTI 

■U.MR MNEBt DBTHfT.WKSI« 
can OF DCTCEB 

OATEj JflNURÖRY 19% PLATE   17 ^ " 



60.0' 

LD4-114-86U 
LD4-190-87U 

TERRACE 

IARY -  WILCOX  GROUP 

DX   group 

Tw) 

B 
EW^WJjjjr^ 

iVÜW-W ^SEBP'AV'W^ 

E   6 
K> 0 »0 £p 

- 170 

- 160 

- 150 

- MO 

- 130 

- 120 

- 110 

- 100 

- 90 

- 80 

- 70 

- 60 

- 50 

- 40 

- 30 

- 20 

- 10 

-0 

- -10 

- -20 

--30 

- -40 

- -50 

m ma HTOIUT 
ULTEX.ML* on.«. 

LOCK  AND DAM   NO. A 
■Bsuvnimx TO iKVEKm.uk 

FOUNDATION REPORT 

GEOLOGIC CROSS SECTION 

IU. MWT CMSMER OKTNCT. Vt 
CORPS V PCTCE« 3 

DATIt  JANURARY  1196 FU NDui  R-14-20G 



81.0' LOCK CHAMBER , 46.33- CONTROL HOUSE 

EL 167.0 

/ 

170 

160 

ISO 

MO 

130 

120 

110 

. 100 

»90 
o 
^80 

u70 
UJ 

"60 2 

«50 

240 

»30 
UJ 

u20 

10 

0 

-10 

-20 

-30" 

-40 

-50 

LD4-121-86U 

0*00 L 
I +IOD 

LD4-184-87U 

-O + BO L 
O+OOD 

PRÄRIE    TERRACE 

LD4-134-I 
O + OO L 

- I + JO D 

TOP  OF TERTlA^'m«^ 
trm, /Mini JJJULUI   JOBlUMf/V^'"""* 

*&&*- 

DOWNSTREAM   ELEVATION 

KALE 

O 80 

g 
1 

Wilcox   group 

(Tw) 

L JOINS   PLATE   1 

2. FOR   LOCATION 

3D Pts PRAIRIE TC 
Ps^ PRAIRER SI 
Tw: TERIARY   Wl 



LD4-134-86 LD4-140-86 

Tft RACE 

O + OO L 

- I +50 D 

r-assS^*5 

J- 

group 

S   PLATE   17 

LOCATION   OF   SECTIONS   SEE   PLATE   6 

'RAIRIE TOPSTRATOM 
RAIRER SOBSTRATOM 
ERIARY   WILCOX 

"3  

0 + 00   L 
-4 + 00   D 

rwv «■irofcsp mxxp .msaro   mimm   ;s*ra8s. «W»  SSTOSSW üWSW/IWUW-B!W: 

; www ///A*V/// 

I 

—iiro 

- 160 

- 150 

- MO 

- 130 

- 120 

- 110 

- 100 

- 90 

-80~ 

- 70 

-60 

- 50 

- 40 

- 30 

- 20 

- 10 

- 0 

- -10 

- -20 

- -30 

- -40 

- -50 

*EO mot IHBHT 
LA.TEX.UK.» «L«. 

LOCK   AND DAM   NO. 4 
MssissrnnvER TO.SMEVEPORT.UL 

FOUNDATION REPORT 

GEOLOGIC CROSS SECTION 

COflK Of ENOCHS 
rcuaurc. msasrrt 

D»TE| JSNURÖRY   1S")6 PLATE   18 FIE «Oj   R-l 

zs 



LD4-140-86 
0 + 00   L 

-4+00   D 

P 

P s 
www aas*,B"*w *WBTO&   Wn»   ;WWA* «w-w* ZTTOBVB JESW/IWIW/SBQ»" /V/V*WV   il/rMlo 

SECTIONS   SEE   PLATE   6 
RATUM 
"RATUM 
X 

—11 ro 

- 160 

- 150 

- 140 

- 130 

- 120 

- 1 10 

- 100 

- 90 

- 80~ 

-70 

- 60 

- 50 

- 40 

- 30 

- 20 

- 10 

- 0 

- -10 

- -20 

- -30 

- -40 

- -50 

RES ma MTEHMY 
LA.TEX.MLfc «LA. 

LOCK  AND DAM   NO. A 
MBSISSTfl RIVER TO 3MEVEP0RT. LA. 

FOUNDATION REPORT 

GEOLOGIC CROSS SECTION 

U5. WWT DWCER WS7BCT, VCXSaUK 
COWS 0F EWICERS 
ncKssuRC, ussosvn 

MTEiJANURARY   1S96 PLATE   18 FU WJ   R-14-206 



NOTES: 
MANHOLE   AT   P-Z   THRU   P-5  SHOWN. 
MANHOLES   AT   P-IAND  P-6  SIMILAR   EXCEP" 
AS   NOTED. AT   P.ERS   P-IAND   P-6   OUTLET 
PIPE   EXTENDS   TC   END  0^   SB-iAND  SB-5. 

I    i    1 L_ 

/ 



^1 

STA. -3+63.53   - 

4rrr=- S~A. 0 + 66.5C   L 

■  |-=l    F = l| 

=1    F=l 

FP 

r+ 

-GATE   VA^VE   STEM   SUIDE 
1SPACE   N  ACCORDANCE  VT 
VALVE   MANUFACTURER'S 
RECOMMENDATIONS) 

DETAIL     f~2~\ 

INLET CHECK VA..VE 
6'. SERIES 35 PIERS 
P-2. P-4  AND   P-T 

M± .   AT   ALL   CORNERS. 

'. CHFC< VAIVES SHALL BL FASTENED 
TO FLANGED PIPE WITH STAINLESS 
STEFL   NUTS   AND   301CS. 

Z. CHECK   VALVES   SHALL   BE  :NS~Ai_LED 
rt'TH   THE   RUBBER  OLCKB'LL   IN 
A   VERTICAL   POSITION. 

A. FOR  SECTION  DI-DI SEE   3. ATF  ?_. 

5. TOR  SEC'iON  E-E  SEE   PI ATE  ?? 

INLET CHECK VALVE 
G1. SERIES 35 ^IFRS 
P-l. P-3  AND  P-5 

RED   R VER   WATERWAY-MISSISSIPF 
J. S. ARMV   ENGINEER   DIST 

CORPS   OF   ENGINE 
VICKS3URG, MISSIS 

LOCK   AND   D 
FOUNDATION   F 

MONOLITHS   D- 
UNDERDRAIN  S 

PLANS, SECTIONS  / 

[)A"C: ^ANURARY   1996 FILE 

^ 



5-flBIUZATION 
AB 

BO'TOM   OF   ' 
CONCRETE 
EL. 52.00 

um ̂
—GRAVEL  "C 

^ SAND   "ä1 

p 

BOTTOM OF 
CONCRETE 
E_. 52.00 

P 

-CRAVE.   X1 

U ES I     I 

UlJt= igS     ! 

|iJ3^p_L_ 

Wm  ' ■ 2«    i 

i  SHALL   RE  FASTENED 
PIPE  WITH   STAIN_ES5 
AND  BOI TS. 

;  SHALL   BE   INS'ALLED 
BER  DUCKB'LL   IN 
OSITION. 

-E SEE  PLATE 22 

RFC   R,VE=i   WATERWAY-MISSISSIPPI R'VER   TO   SHREVEPOR T,LA. 
U. S. ARMY   ENGINEER   DISTRICT. VICKSBURG 

CCRPS   OF   ENGINEFRS 
VICKSBURG, WISS'SSIPPi 

LOCK   AND   DAM   NO,A 
FOUNDATION  REPORT 

MONOLITHS   D-ITHRU   D-4 
UNDERDRAIN   SYSTEM 

PLANS, SECTIONS   AND   DETAILS 

UE: JANLRARY    996 _E  NO.  R-14-206 PLATE 



^ 
STA. -O*2B.0O L 

i- 

4- 

DETAIL fT\ 

\J6^; 

^ 

E   EE   EJ   EE   E.3   EE   EE   EJ   EE 

EE   E:3   E;I   EE   EE   EE   EE   E;^ä\I 

E  EE EE  EE  EE  EE  EE  EE  EE 

lEE    EE    E: = E  EE  EE  EE  EE 

E'E EE  EE  EE  EE  EE  EE  EE  Ei 

EE  EE  EE  EE  EE  EE  EE E! 

£ t£±~( 
EEC- 

SB-6 I | I 

J§± 

-^ 

DETAIL     fT\ 

STA. 0-53.00   L 

STA. 0 + B3.00   L 

A 
LEGEND 

■ OUTLINE OF STRUCTURE 
■ 6- DIA. WELL SCREEN 
■ STEEL  SHEET   PILING 

S~A. C-CC.OO  D 

■OUTLET CHECK 
VAl VF SERIES 
37.12' 

PROV;DE  r GAP   IN   0LELE.T 
PIPE   :o   WATCH  r JOINT 
Fit l ER  MATFRIAI 

M 
X57 

PARTIAL  PLAN   -  MANHOLE  AT   PIER  P-8 

NOTE: 
LOCATONS OF DRAINAGE LINES AND INLET CHECK VAI.VFS 
ARE SIMILAR TO MANHOLE AT =IER P-7. 

' 
0-<    ■'••• 
 jr- 

D-5 

1. 
BäSas 

VAR 

 E 

 $- 

FACE   OF            / 

'I 1_. ̂
 

ERVIOJS 

(/AW V 

BACKFLL  

2'-0' 

.  STEEL   SHEF"   PILING- 

I 
PERVIOLS   BACKFILL^-1——" 

2'-0- 

(.  STEEL  5HEET   PIJNG—' 

DETAIL     i^T\ 

OJTLET CHECK 
VAL VE SERIES 
37, I?' 

STA. O-H?.0O   D 

SECTIONAL  PLAN   -  MANHOLE  AT   PIER  P-7 

2. 



FOR SECTION  D2-D2 SEE PLATE 21 

FOR  SECTION E-E SEE PLATE 22 

^B 

RED   RIVER   WATERWAY-MISSISSIPPI RIVER   TO   SHREVEPORT.L A. 
U. S. ARMY   ENGINEER   DISTRICT, VICKSBURG 

CORPS   OF   ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM   NO, A- 
FOUNDATION  REPORT 

CREST   GATED   SPILLWAY 
MONOLITH  D-5 

UNDERDRAIN  SYSTEM 
PLANS, SECTIONS   AND  DETAILS 

DATE: JANLJRARY   1996 FILE NO. R-14-206 PLAT 



BOTTOM   OF 
CONCRETE 
EL. 75.00 

-GRAVEL  -C 

- SAND  -B1 

-PERVIOUS  BACKFIL 

*             B0TT3W OF 
CONCRETE 
EL. 75.00 1 

M 
— GRAVEL T1 

y— SAND "B1 

NOTE: 
EXCAVAT ON  LINE   VARIES. 
PROVIDE   PERVIOUS   BACKFL 
BENEATH  SAND   "B\ 

BOTTOM   OF 
CONCRETE 
EL. 75.00 

-GRAVEL   "C" 

-SAND  "S" 

6'O.A. WELL   SCREEN 

J I I L_ 
_Z£> 

FOR SECTION D2-D2 SEE PLATE  21 

FOR  SECTION E-E SEE PLATE 22 

RED   RVER   WATERWAY-MISSISSPPI RIVER   TO   SHREVEPORT.LA. 
U. S. ARMY   ENGNEER   DISTRICT, VICKSBURG 

CORPS   OF   ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM   NO, A- 
FOUNDATION  REPORT 

CREST   GATED   SPILLWAY 
MONOLITH  D-5 

UNDERDRAIN  SYSTEM 
PLANS, SECTIONS   AND  DETAILS 

DATE: ^ANJRARV   1996 F LE NO. R-14-206 PLATE 20 



B - YA,' yA. 
BRONZE  30LTS.NLTS 
AND  WASHERS  (TYP.: 

- 6- STABILIZATION  SLA3 

/X\VAH/AfA' 

NOTE: 
WRAP   PVC   PIPE   WIH   I-PREMCLDED 
JO'NT   FILLER   AND   WIT-   TAPE. 

NOTE: 
WRA3   PVC   =PE   W Th   !" PREMCLDED   JOiN~ 
FILLTR  AND  WRAP  JON*   F I I FR  WITH   TAPE. 

1 DIA. SCH  80 
;c PIPE-—. T 

1 •;.;     \ 
' 7  \ 1   

>l 1 
/ 3'-0' 

! BOTH SIDES 

DETAIL _a± 

. .^OUTLET. PIPE 

T~3ft 
-RED  VA_VE 

SERIES   37 
N-LINE 
CHECK  VALVE 

-TACE   OF   MANHC_E 

DETAIL fT\ 
DETAIL -ZB 



a - 3V DIA. 
BRONZE BO.TS,NUTS 
AND WASHERS (TVP.) ■ 

SB-6  OR SB-S 

WQNOJTH JOiNT 
STA. 0+53.00 L 

 $- 

-6" STABILIZATION  SLAB 

|i>^GRAVEL c 

m I SAND   'B- 

-6- DIA. WELL SCREEN 

ORES ELANGE 

DETAIL     f^\ 

SECTION ff\ 

° ' 2 3 4 5 FT. 
J 1 I I L_J 

J L 

'.BIJZATION  SLAB 

INLET  CHECK  V 
6\ SERIES 35 

NOTES: 

'   Z^l   ,MRn-,ML4TES   °R   F-ANGES   B°LT   T°   CAST   IRON. DRIL.I 
V.'rLi   .„        E  °R  PLATE  AN0  »ELECTRIC   GASKET   FOR 
h  CRES. BOLTS. NUTS  AND  WASHERS  W/DIELECTR'C  PLASTIC 
BO.T   SLEEVES   AND   FLAT   WASHERS. 

2. THE MACHINED SURFACE Of STAINLESS STEEL PPE SHA L 
BE SQUARE AND HORIZON'AL IN ALL DIRECTIONS PRIOR TO 
ACCEPTANCE  BV   THE  CONTRACTING  OFFICER 

3. FOR  LOCATION  OF  SECTION  D-i SEE  PLATE  19 

A. FOR  LOCATION  OF   SECTION  D-2  SEE  PLATE  20 

RED   RIVER   WATERWAY-MISSISSIPPI RIVER   Ti 
'C. S. ARMY   ENGINEER   DISTRICT, VICK 

CORPS   OF   ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM 
FOUNDATION  REPORT 

MONOLITHS   D-I THI 
UNDERDRAIN   SYST 

SECTIONS  AND  DET/ 
DATE: JANLiRARY   1996 FILE  NO. R-I4-; 



t STEEL  SHEET  PILING 

I    ■    ■ I 

-1  FLANGES  BOLT   TO   CAST   IRON, DR.LL 
:T.ATE   AND   DIELECTRIC   CAS<ET   FOR 
AND   WASHERS   W/DELECTRIC   PLASTiC 
AT   WASHERS. 

;    OF  STAINLESS  STEEL  PIPE  SHAU 
ONTAL  IN  ALL  DIRECTIONS  PRIOR  TO 
CONTRACTING  OFFICER. 
' ON  D-l SEE  PLATE  19 

"ION  D-2  SEE  PLATE  20 

RLD   R'VER   WATtRWAY-M'SSISSIPPI RIVER   TO   SHREVEPORT I A 
U. S. ARMY   E\G\EER   DISTRICT, ViCKSB.RG 

COR^S   OF   ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM   NO. A 
FOUNDATION  REPORT 

MONOLITHS   D-l THRU   D-5 
UNDERDRAIN   SYSTEM 

SECTIONS   AND   DETAILS 
DATE: JAM'RARY   1996 F.'LE  NO. R-.4-206 PLATE 21 

> 



"YPICAL   AT 
INTERSECTION   OF 
PIPE   AND   ANGLE   /" 

■ELOCITY  SUPPRESSOR 

BOLT SPACING 
(TYP. 4 SIDES) 

4%"     S"     ,      9"  J.V\t 

BOL:  SPACING 

 t % " DIA. HOLES  FCR 
%■ ORES. BO-TS 

ELEVATION  - SUPPORT  FRAME 

SECTIONAL  ELEVATION VELOCITY  SUPPRESSOR 

NOTE: 
GALVANIZE VELOCITY SUPPRESSOR 
AND SUPPORT -RAMF AFTER WELDNÜ. 

PROVIDE REMOVA3LE VALVE 
WRENCH OR WHEE_ 
(6 TOTAL] 

3' EXTERNALLY 
THREADED PIPE 
W/ GAL_V. CAP 

DETAIL rr\ 

NOTE: 
STAMP   6'C.I. BLIND   FLANGE   'DAM   INFLOW 
OR   "BASiN   INFLOW" AS   APPLICABLE 

'finnmnnmntinnnnnrtinnnnnnnnni imnnn 

-REMOVABLE  PANEL 

DETAIL fT\ 

GRATING   SJPPORT 

NOTE: 
PROVIDE  REMOVABLE  VALVE  WRFNCH  OR   WHEEL   I?   TC   AD 
S^AMP   6'C.I.BLND   FLANGE   "DAM   INFLCW" OR   "BASIN   INFLOW 
AS   APP- ICAB' F.   PROVDE   PERMANENT    DENT'FICATIDN    'AGS   ON 
GAT  VA1 VE   EXTENSIONS. 

^- 
DETAIL     /^T\ 

^y i 

SLOPE   /;■ PER  FOO'" 

 £  

T- vENr 
F.L. 101.00 

B'  0'  ^  P;ER  P-2  ThRJ  P-6 
PIER  P-l 

?'-T PILR   P-2   THRU   P  6 
3'"-l" PlFR  P- 

T o-~' 

1 
■■•■! 

r —, ~i 

!     g   ' 

_ t  VEN (_ 
E_. 101.00 

SECTION /^\ 

:NSECT   SCREEN- 

DETAIL 

-2" >A. GALV. 
STEEL P-PE 
(THREADED) 

fT\ 

MANHOLE  AIR  VENT 

/ 3- 



K ((TYP., 

r-7V DIA. CRES. BOLT 
/  W/ NUT AND WASHER 

_   ?r.]x''A    (SEE  NOTE! 

SECTION -£& SECTION -£& 

ELEVATION   - SUPPORT  FRAME 

:iTY SUPPRESSOR 

ATERSTOP  (SB-8; 

— REMOVABLE  PANEL 

-GRATING  SUPPORT 

JL O'JJiA. C.I. 
CUTLE* PIPE 
EL. Bi.SO 

CCNTI^CLS  WA^ERSTCF 

TERSTOP   (S3-5) 

fT\ 
.. OUTLET   PIPE   SPALL   BE  DSCONTINLJCUS  AT   WONC1.TH  JCIS 

PROVIDE  I" GA=  TO   MATCH  I1 JOINT   F-LLER  MATERIAL. 
PROTECT    ENDS   OF   PPE   DURING   CONCRETE   PLACEMENT. 

?.FOR  LOCATION  OF   SEC70N  I   SFf   PI ATF.   19  AN!)  70 

-3LL   VALVE  WRENCH  OR  WHEEL  (?   TOTAJ 
ND   FLANGE   "DAM   INFLOW OR   "BAS.N   INFLOW1 

PROVIDE   PERMANENT   IDENTIFICATION   TAGS   ON 
•ENSIONS. 

SECTION ^D 

hi; P-& 

.2  ~HRU  ?-6 

INSECT   SCREEN 

DETAIL 

— 2' JIA. CALV. 
S*-:E_ 3IPE 
"^RLAoem 

-£D 

RED   RIVER   WATERWAY-MISSISSIP 
U. S. ARMY   ENGINEER   DIS" 

CORPS   OF   ENGIN 
VICKS3URG, MISSi: 

LOCK   AND 
FOUNDATION 

MONOLITHS   D 
UNDERDRAIN  S 

SECTIONS   AND 
)A*F: oANURARY   1996 FILE 



-TACK   WELD 

A^s SECTION rW\ 

WATERSTOP  (5B-8I 

CONTINUOUS   WATERSTOP 

WATERSTOP   IS3-6) 

. OUTLET   PPE   SHAi [    BE  DISCONTINUOUS   A*   MONCL.TH  JO-NT. 
PROVIDE  I1 GAP   TO  MATCH  I'JOINT   F..LER  MATERIAL. 
PROJECT   ENDS   C^   3PE   DURING   CONCRETE   PLACEMEN*. 

.FOR   ^OCATION  Or  SECTION  E  SEF  PI ATF  IS   AND  ?C 

SECTION -^D 

RED   RIVER   WATERWAV-M'SSISSIPPI RIVER   TO   SHREVE-ORT.LA. 
U. S. ARMY   ENGINEER   DISTRICT ViCKSBURG 

CORPS   CF   ENGINEERS 
VCKS3URC, MISSISSIPPI 

LOCK   AND   DAM   NO.A 
FOUNDATION  REPORT 

MONOLITHS   D-ITHRU   D-5 
UNDERDRAIN  SYSTEM 

SECTIONS  AND  DETAILS 
1A": jANLRAT* 99G FILE   NC.   R-14-706 PLATE 22 



8"SCHBO THREADED PVC CAP. 
DRILL CENTER OF CAP FOR '/," 
DIA. 3R0NZE SHOULDER NUT EYE 
BOLT. SECURE IB- LENGTH OF 
%' BRASS MACHINE CHAIN TC 
EYE BOLT ON CAP. SECURE OTHER 
END OF CHAIN ON OR NEAR LADDER 
IN CLOSE PROXIMITY TO DISCHARGE 
END OF S- PIPE.  

1ANHOLES   C 
3' PRECAST 

CNSTRUCTED   OF 
CONCRETE   PIPE 

8' SOLID 1 
ST. STEEL 
PIPE.   THREAD 
END  INSIDE 
MANHOLE   FDR 
PIPE  CAP. 

^ 

M 

 r^^i —b 

,H 

MANHOLE   COVER   SIMILAR   AND   EOJA-. 
TO  NEENAH  FOUNDRY   CO..BOX   729, 
NEENAH  Wl. 54957  CAT. NO. R-666I-UP 
WITH  DOUBLE  LIDS. (TYP.! 

^Ep 

WELL-SCREEN-, 

-81 SOLID 
ST. STEEL  PIPE 

CJ    i    EL. 98.0 

1; 
l-»7  ÜT   IC P.C., E.F 

MANHOLE NO. I 

SECTION _a± 
NOTE: DETAILS ARE SAM = AS 
MANHOLE NO. I EXCEPT AS SHOWN 
OR NOTED HERE. SEE SPECIFICATION 
I5E -OR PVC P'^E PENETRATIONS 
AND SUPPORTS. PIPE SUPPORTS 
SHAL_ BE MSS SP-69 TYRE 31, 
2  BRACKETS PER SUPPORT,ONE ON 
EACH SDE OF PIPE. 

MANHOLE NO.2 

SECTION f£\ 

ELEVATION 

DETAIL n\ DETAIL M± 

Vz    x 0'-6'CORROSION RESISTANT 
ANCHOR BOLTS, ASTM A582-£ 

l"x|- WOOVEN WIRE MESH 
NO. 8 GAUGE WIRE WELDED 
T0 FRAME GALVANIZE 
AFTER FABRICATION ■  

FRAME 
'/„■ x   2" 

*$ 

SCREEN  DETAIL 

NOTES: 
1. ALL   LADDERS, SUPPORTS,FASTENERS   AND   ACCESSORIES   SHALL 

BE   HOT-DIPPED   DALVAN'ZED   AFTER   FABRICATOR 
2. LADDER  SAFETY   DEVICES  SHALL  BE  SIMILAR  AND  EOUAL   TO   THA~ 

MANUFACTURED  BY  NORTON  CO. SAFETY  PRODUCTS  DIVISION 
CERRTOS, CALIFORNIA. 

3. NO   SPLICES  WILL   BE  ALLOWED  FOR  LADDERS. 
4. ALL  EXPANSION  ANCHORS  SHALL  BE  SIZE  SHOWN  ON  THE  DRAWINGS 

AND  SHALL  BE  IN  ACCORDANCE  TO  FED. SPEC. FF-S-32S, GROUP  I, 
CLASS   2, DOUBLE   LEAD   EXPANSION   UNITS. 

5. ALL   STRUCTURAL  STEEL  PLATES, STRAPS, RODS  AND   ANGLES 
SHALL  BE  ASTM   A-36. 

6. WHERE  CRES. PLATES   OR  FLANGES  BOLT   TO  CAST   IRON. DRILL 
HOLES   IN   PLANGE   OR   PLATE   AND   DIELECTRIC   GASKET   FOR 
7e" CRES. BOLTS, NUTS  AND  WASHERS  W/DIELECTRIC  P,_AST C  BOLT 
SLEEVES  AND  FLAT  WASHERS. 

I. FOR  LOCATION  OF  MANHOLES   SEE  PLATE   9. 



fxl" WOOVEN  WIRE  MESH 
NO. 8  GAUGE  WIRE  WELDED 
TO   'RAME   GALVANiZE 
AFTER   FABRICATION- 

COLLECTOR DRAIN  CLEANOUTS/MANHOLES 
CiFANCiUT   NO. 1 OCK   STA. DAM   STA. INVERT   EL, 

■I -2+OOL -0+9ID 121.0 
»2 0+63L -0+9ID 99.44 
■3 0+73L -0+88D 99.40 
"4 2+75L -0+88D 93.56 
'5 4+75L -0+88D 97 75 
"6 6+75L -O+88D 96.93 
*~l 9+I0L -2+36D 112.0 

SCREEN  DETAIL 

.   ALL   LADDERS, SUPPORTS,FASTENERS  A\D  ACCESSORIES  SHALL 
BE  HOT-DIPPED  GALVANIZED   AFTER  FABRICATION. 

.   LADDER  SAFETY  DEVICES   SHALL  BE  SIMILAR  AND  ECUAL   TO   THAT 
MANUFACTURED  BY  NORTON  CO. SAFETY  PRODUCES  DIVISION 
CERRITOS, CALIFORNIA. 

.  NO   SPLICES  WILL  BE  ALLOWED  ^OR  LADDERS. 

.  ALL  EXPANSION  ANCHORS  SHALL  BE  SIZE  SHOWN  ON  THE  DRAWINGS 
AND  SHALL  BE IN  ACCORDANCE  TO   FED. SPEC. FF-S-32S, GROUP  I, 
CLASS  2, DOUBLE  LEAD  EXPANSION  UNITS. 

.   ALL  STRUCTURAL  STEEL  PLATES, STRAPS.RCOS  AND   ANGLES 
SHALL  BE  ASTM   A-36. 

.  WHERE  CRE5. PLATES  OR  FLANGES  BOLT   TO  CAS"   IRON, DRILL 
HOLES   IN   FLANGE   OR   PLATE   AND   DIELECTRIC   GASKET   FOR 
7/a" ORES. BOLTS, NUTS  AND  WASHERS   W/DIEL EC^RIC  PLASTIC  BOLT 
SLEEVES  AND  FLAT   WASHERS. 

'. FOR  LOCATION   OF  MANHOLES   SEE  PLATE  S. 

INVERT  EL. 
MANHOLE  NO. INLET  OLJTI FT 

"1 -0+50L -0+9ID 120.0  99.9 
*2 9*03L -0+88D 96.0   96.0 

RED   RIVER   WATERWAY-MISSISSIPPI RIVE 
U. S. ARMY   ENGINEER   DISTRICT, 

CORPS  OF  ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DA 
FOUNDATION  REP 

LOCK   COLLECTOR   I 
MANHOLES  AND  C 

DATE: JANURARY   1996 FILE   NO.   R- 

7- 



4^^!^ 
'—INVERT 

EL. VARIES 
3' SS  WELL  SCREEN 
WITH   "10   SLOTS 

.ik 

£DL_ 

WWF6x6-D6xD6^ 

-ZD 

SECTION fT\ 

<»*-5x&-D6xD6 

-& 

-J I 1 I I 

- = • SS  PPE 

SECTION fT\ 

3' SS  '/a    BEND 

CO. I &   7 DETAIL 

¥ 

CLEANOUT  PIPE  DETAILS 

-A 

- yx/z- pi. 
EA. SIDE 

1—  ' DIA. RUNGS 

xEVERY   3RD   RUNG 

DETAIL JT± 

DETAIL 

121.0 
99.44 
99.40 

RED   RIVER   WATERWAY-MISSISSIPPI RIVER   TO   SHREVEPORT.LA. 
U. S. ARMY   ENGINEER   DISTRICT, VICKSBURG 

CORPS   OF   ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM   NO,.4 
FOUNDATION  REPORT 

LOCK   COLLECTOR   DRAINAGE 
MANHOLES  AND  DETAILS 

DATE: JANURARY   1996 "ILE   NO.   R-14-206 PLATE 23 



ax 
TOP   EL. VARIES 
ilQS.92  TO   116.53) 
30TTOM   EL. 80.0 

r-| J TOB- CL. '6.00        \ ' L" 
Jl      30"10M   EL. 6^0^' 

VERT;CA_   MATCH   JNE 

TCP   E_. 74.00 

PLAN   -  LOCK  AND  DAM 

,Mm —SB-I  ThRL   SB-ü 

SECTION /TN 

SECTION /T\ SIMILAR 

I. SEE  PLA'E   2b  c OR  SHEET  F 

2. ORIVNC - NES ARE l'-6' FRO 
M0NO_.'~HS   EXCEPT   AS   SHO1 

3. TCP AND 307'OM El EVATIOI 
BOTTOM   ELEVAIIGMS   OF  THE 

4. • 'ND:CATES I OCATIOM OF W 
SHEET JILikJG A' JOINTS BE 
INDlCATEJ   THUS: 

•     TY=E  A   OR  3  CONNEC 
••     ~YPE   C   CR   D   CONNE 

/ 



^ 

r^v- 

.34= 

" L-I2/I3 

S J ,   r 

...j i 

<L A 

PLAN  - LOCK  AND  3AM 
^T 

TOP  EL. 74X0  EACH  FOOT'NG 

BOTTOM   EL. 62.50   EACH   FOOTING 

V—TC^   tl.7i.00   EACH  FOOTING 
\     BOTTOM   EL. 59.50  EAC-  FOCTING 

\ 
 A.-.._«j 

^--DR.VING   LINE   OE 
J STEEL   SHEET   =ILI 

B   0 'i 0   0 \ D   Ö i 0   Ü 

SECTION f'lpi 

SECTION <T\ E 

PLAN  -  UPSTREAM   GUIDEWALL 

I OP  EL. £5.00   EACH  FOOTING _ 

BOT-QM   EL. 53.50  FAC^  FOOTINi 

,'D pin □fD=§= 
^—LRMNC  LIME  OF 

!STEEL   SHEET   P'LiMQ  (TYP.) 

DG-2 i O.G2A 

n DID D'D=#?R> 
DG-4 >|a DG-5. !2iZ_ _J 

PLAN  - DOWNSTREAM   GUIDEWALL 

•TE   P.ATE   Zb   cQR   SHFET   PILING   SECTIONS   AND   NOTES 

l^V.NG  LINES  ARE  l'-6'FROM   FACE  CF  CONCRETE  9ASE  OF 
VONO.'IHS   EXCEpT   AS   SHOWN. 

"3=   ANO   BOTTOM   ELEVATfCNS   RETER   TO   THE   *0^   AND 
~2~TCVi   ELEVATIONS   CF   THE   SHEET   PILING. 

•   -.LJICATES   : CCATIOM  0>~"  WAfERSTOP  CONNECTIONS  TO 
;--_T   P'L'MG   AT   JOINTS  BETWEEN  MONOLITHS  WIT1'  TY°E 
•.CCA "ED   TrUS: 

.     TY=E   A   OR   B   CONNECTION. 
-•     T--PE   C   CR   D   CONNECTION. 

RED   R!VFR   WATERWAY-MISSISSIPPI RiVES   TO   SI 
U. S. ARMY   ENGINEER   DISTRICT, VICKSHU 

CORPS   OF   ENGINEERS 
ViCKSBURG, MISSISSIPPI 

LOCK   AND   DAM   I 
FOUNDATION  REP0R1 

SHEET   PILING   LA 
DA IE: JANJRARY   1996 FiLE  NO. R-I4-2CE 



JQ 

rW- 

A bi. b^.UÜ       ■—r 
iu EL.VARIES       I 

 TOP   EL. 7J.00   EACH   FOOT/NG 
BOTTOM   Es.. 62.50  EAO  FOOTING 

ID'DO D i □   D . □   d 

PLAN  - UPSTREAM   GUIDEWALL 

TOP   EL. S5.00   FACH  FOOTING 
BOTTOM   LL. 53.50   E~ACH  FOOTII 

D DiD DiD DiD DiD D.RJ 
_DG-J  ,_ DG-7 

PLAN  - DOWNSTREAM   GUIDEWAI I 

  T 

R-D   RIVER   »AFERWAY-MISSiSSiPPIRIVER   TO   SHREVEPORT I A 
J. S. ARWY   tNC'NEER   DISTRICT, VICKSBJRG 

CORPS   OF   ENGINEERS 
ViCKSBjRO, MSSISSPPI 

LOCK   AND   DAM   NO,4 
FOUNDATION  REPORT 

SHEET   PILING   LAYOUT 
.ANUrtARY    gge 

FILE  NO. R-M- 206 PLATE 24 



D-t AND S3-6 THRU 

CREST DATED SPIL 1 ' 

—t— 
 LXCAVATION   I :NF  

SECTION /^ 

EL. 63JJ2, 

EXCAVATICN   LINE   (*YP. 

■~r 

x     EXCAVATION   _NE   ITYP.; 

SECTION rf?\ 

DRIVING   L  NE — 

ELEVATION  OF  SHEE' 
AT   ENDS  OF  MONC 

Ej,.. 62. DO. 

EL, 50^0. 

AT'QN   LINE   !T'P. 

"■HECRETICAL   DRIV-NG  D STANCE 

TYPICAL  STEEL  SHEET   PILING 

ELEVATION  OF  SHEET   PILE  El 
IN   SLOPING  BASE 

"ACE   0^   CCNCR: 

I- AND   --7/V VA; 
* :SfE   NOTr   5: 

'  IC'/V MIN. AND  P'-i'/;1 WAX. ^ 

DETAIL  OF   TYPICAL   SHEET   PILING  DRIV 

y^ 



-EXCAVATION   LNE 

SECTION fA\ 

v'A'ICN   AT   „OINT                 , 
WFEN   MONOLITHS—i   ^"^ 

^^-<t 

- 

< 1,  

■-DRIVING   .iNE- ■ 

ELEVATION  OF  SHEET   PILING 
AT   ENDS  OF  MONOLITHS 

ELEVATION   OF  SHEET   PILE  EMBEDMENT 
IN   SLOPING   BASE 

.   3E 

S-AII    3F   = 7??  EXCE3"   AS   NOT; 

TEES. CROSSES, BENDS   AND   SPECUL 
BRICATED   FROM   P7??   SHFFT   PI 

A325   F 
STRENGTH  BOLTS   SPACED  VON   CENTERS.   90 DEGREE 
CORNER   SECTIONS   MADF   "ROM   PSA23 P L NC  IS   PERMITTED. 

,   THE   TOP   OF   -ACH   SHEET   Pll F   S-AI .    BF   EMBEDDED   A   MIN. 
OF   I'   3' TO   1-2' MAX.  NIO    I HE   CCNCRF FE   BASF. 

.   THF   DRIVING   LINE   OF    1HL   SHLL1    PILL   SHA.L   3L   V   6' !±l.5') 
OR   2;-0" lil.5"! '"ROM   "HE  FACE  OF   _HE  C0NCRE1E  BASE. 
SEF   DE" 

6.   THF (LUCK   Of    5"LL' JCN 
MONOLITHS   WITH _ _ _    _      __   _ 

WIT-'N   31 E*HER   SDE  CF   *HE E   „DIN*,   '-fc   T0P   OF   SHFFT   P 

EACH   SIDE   OF    "HE   .OIN"   SHALL   BE   Al    Ht   FL "VATION   OF    T 
7.   THE  CONTRACTOR  SHA, I    RF  RESPONSBLE   FOR   TIL  FINAL 

LAVCLT   AND   PIACFMFN"   ThAT   »LI    MFFT   SPECKED   TO.ERA 
AND   ALLOW   CLOSURE   OF   THE   SHEET   PIJNG   VIALLS. 

S.   HORIZONTAL   SPLICES   SH/vLL   NO*   BE   PERMLTTFC   ON   ANY   SHFF 
P'L NG   WA^L   UNLESS   APPROVED   BY    THE   CCNTRAC*ING   OFFICF 

9. THE S-EEI PLJNG SHALL NOT BE CJT OR INTERRUPTED TO 
ACCOVMCDA*E CONCRFTF FORMS OR OTHER CONSHJCHON 
DtVICFS, EXCE"1"   AS   S-OWN   OR  NCIED  ON   " HL   DRAWINGS. 

10. FOR  LOCATION  OF  SECTIONS  SEE  PLATE  24 

iCE   CP   CCNCRF*.: 

V- 
~     [>SV\G  _INL 

DETAIL  OF   TYPICAL   SHEET   PILING  DRIVING  LINE 
RED R VEP WATERWAY- MISSISSIPPI R SH _O SI 

U. S. ARMY   E\GINEDR   DISTR Z'. VICKG3U 
CORPS   OE   ENGINEERS 
VICKSBURG, V SS SSPP 

LOCK   AND   DAM   NC 
FOUNDATION  REPORT 

LOCK   AND   DAM 
SHEET   PILING   SECTI 

A,  „ANL^A^  996       FLL NC. R- 4-206 

y^ 



EXCAVATION   _NE—■ 

SHEET   PILING  NOTES: 
I.   SHEET   3'LING   S-A^L   BE   NSTAl : FD   WH^IN   THE  LMITS  SHOWN 

ON   H'S   DRAW-NC. 
2.   ALI    SHFFT   PLINC   S"ALL   BE   DZ22   EXCEF*   AS   NOTED. 
5.   ALL   FABRICATED   TEES. CROSSES. BENDS   AND  SPFCIAI    SHtt 1 

PILING   SHAL_   BE   FABRICATED  FROW   DZ22  SHLL*   FILING   AND 
ANGLES   3'Ax3'/zxye     OR   3A'   Ft  WitH   '/i   DIA. A325   HIGH 
S'RENGTF- BOLTS   SCACED  3'ON   CENTFRS.   90-DtGREE 
CORNER   SECTIONS   MADE  FROM   PSA23  PIUNG  IS   PERMUTED. 

A. THE ~CP OF FACH SHEET PILE SHALL BE EMBEDDED A WIN. 
OF    ' O1 "G   l'-2" MAX. INTG   ~HE  CONCRETE  BASE. 

5. TH5   "DRIVING  LINE  OF   THE  SHEET   PILE  SHALL   BE  r-6'i+i.S1) 
OR   2--0" I + I.S") FROM    THE   FACE   OF   THF   CONCRETE   BASE. 
5EE   DE" AIL. 

6. THF 1.    OF    HE   IN-ERLOCK  OF   SHEET   PILES   AT   THE   JOINTS 
SE'WLLN   MONOLITHS   WITH   WATERSTOP   CONNECTIONS   SHALL   BE 
WrHlN   31 EI^ER   SIDE  OF   THE t   JOINT.   THE   TOP   OF  SHEET   FILE 
EACH  SIDE   OF   THE   JOINT   S-ALL   BE  AT   THE  E.EVATION   OF   TF-E  F 

T.   THE  CONTRACTOR  SHAuL   BE  RESPCNSIBi.E   FOR   THE F-INAL 

. A"OliT   AND   PI ACEMFNT    THAT   WILI    MEET   SPECIFIED    TOLERANCES 
AND   ALLOW   CLOSJRE  OF   THE   SHEET   PIl.iNG   WAI.I S. 

8. H0R:7GN*AI    SPLICFS   SHALL   NOT   3E  PERMITTED   ON   ANY   SHLL" 
PLiNG   WAL..  UNLESS  APPROVED  BY   THE  CONTRACTING   OFFICER. 

9. T-JE SHEET PLING SHALL NOT BE CJT GR IN I FRRUP'IH! 10 
ACCCMMODATE CONCRETE FORMS OR OTHER CONSTRUCTION 
DEVICES, LXCE-'I   AS   SF!OWN   OR  NOTED  ON   THF   DRAWINGS. 

10. FOR  LOCATION  OF  SECTIONS  SEE  PLATE  24 

RED   RIVFP   AA!hRWAv   V SS SS DPI RIVER   TO   SERF VEPCRT.L A. 
L..S. ARMY   EVGNEEE   D ST RIC \ VIC< _>B^:G 

COR^S   Or   -NCVFFRS 
V GKSRURG, WISSISS'PPi 

LOCK   AND   DAM   NO. A 
FOUNDATION   REPORT 

LOCK   AND   DAM 
SHEET   PILING   SECTIONS 

\J: : „iKL-A^Y    1991- - ILE   NO.   -J-^-?CG PLATE 25 

> 
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I  

STA.  ^2.00 

^ 

sra. ^-9;.0O D 

QR-C01-LJ-1 

'0-.5'*      RB-65 

r^mnuro 

±^^ 

] RB-54 DD-2?PC-? 

-t   PINTl E   ANJ 
DAM   AXIS 
SIA. 000.00   L 

r- RISER  PIPES  FOR  PD-25. 
■   =D-2&, PC-27, PD-28, PC-29 

AND   DD-29A   LOCATED   HFRE 

IKE 

=      _    P3-27PD-2! 

hC- ffiKE 

IKE 

St 

D 
D 
D 
D 

D 
D 
D 

D 
D 
D 
D 

D 
O at? 

D 

D 
D 
D 
D 

D 
□ 
D 

D 
D 
D 
D 

O 

D 

D 
D 
D 
D 

D 
D 
D 

NSIRUWFTATIOK SHOWN S 
_0CATEC ON TOP OF 
ORES' GATE °FR, BF.l OW    / 
MACHINERY P:A"(-0^M ■   / 

<k 

s'A. &-I.0O : 
PQ-77 1R8-&7 ^ 

STA. 7*65.00   3 

SECTION 

SETTLEVEN*   P_A~!S   AT   -'F.RS 
ill tf 

° 
. RB-65 

\ 
PD-34  - 

PD-J56  

f  PINTL F AND 
DAM   AXIS 
STA. 0 + 00.00  L  ■ 

50 15 0 30 

PLAN   AT   MACHINERY   PLATFORM 

PLAN 

/ 

2- 



Y    ■■ Rt N' ORCrM::N'      ,4     U   301"    W Th   NJ^ 

-   ' /?x\ A*/*    PROV.Dr 
ONE  A\C_E  FOR  R.SFR  PPES 
WIT h N   ! ASH   CONCRETE   LIFT 

NOTE: 
3PE   SPACER   SHOWN   rCH   LLUSIRAI ON. 
~HF   NUMBER   0^    RISF.:>   PIPES   AND   "HE 
■■'RESENCE  01    !'HE  SL'TLLMFNI   PI TF 
VARFS   WITH   . OCATON. ^Ph   SPACERS 
ARE"   REQUIRED   I-G4   AL_    RSi-'RS   IN   I OCK 
ASO  DAM   S~RL:0TLRE. 

LEGEND 
SYMBOL 

INSTRUMENTS   AND   ABBREVIATIONS 
SECTION     !     PLAN 

•        J'       * L,L /CME""LRS   (PD) 
A RE^FR-NCF   BOLT   GROUPS   (R3! 
X               ■ SL1 \.LVENT   -">_ATE   (SP> 

SECTION /f> 

b-O'      ' ^ 

LZ0ME1ER   RISER  PIPES 

5 10 15 

AOINERv  RECESS 
S'AIRWE^L- 

PLAN  AT   CREST   GATE  PIER 

NOTEs '2 'N.o 
NORTH  PER  SHOWN, SOUTH  PIER   SIMILAR. LLLL- 

2- 

RED   RIVER   WATERWAY-MISSISSIPPI RIVER   TO   S 
U. S. ARMY   ENGINEER   DISTRICT VICKSBL 

CORPS   OF   FNGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM   N 
FOUNDATION   REPORT 

TAINTER   GATE  &   CRES 
SPILLWAY   INSTRUMENT 

DATE; JANURARY   1996 FILE NO. R-I4-20I 



3'DIA.x  2'-0- LONG METAL 
OR   FIBER   TUBE. CAULK  WITH 
BITUMINOUS  MASTIC. 

DETAIL  D 

v REINFORCEMEN 

n fa     \       fa       n       , 

REINFORCEMEN'I    ,-->— J  BOL~   ft!T 

- -    '/?y.^/?y'h' PROVIDE 
ONE  ANG_E  r0R  RISER  P - 
WI»N  f AOM  CONCRE'E   L ■ 

RISER  PIPE  SPACER  DETAIL 

NOTE: 
PIPE  SPACFR  SHOWN  FOR   LLUSIRA'ION. 
THE   NLMBFR  CF  RISER  PIPES   AND   T"E 
PRESENCE  01-    IKE  SETTLEMENT   ^.ATE 
VARIES   WITH  LOCATION. PiPE  SPACERS 
ARE   RECUIRED   FOR   ALL   RISERS    N   . CC< 
AND  DAM   STRLIC'LRE. 

LEGEND 
SYMBOL 

INSTRUMENTS   AND   ABBREVIATIONS 
SECTION PLAN 

• A PIEZOMETERS   !=D: 
A REFERLNCi   BO_T   GROUPS  (RB> 
X ■ SETTLEVEN"   F_A"  (SP) 

IEZOUE~ER  RISER  PIPES 

S~AIRWF. L    —' 

r  CREST  GATE  PIER 

SHOWN. SOJTh  PIER  S^MLAR. 

HLD   KlVrR   WA I-.RWAY-MISSISSIPPI RIVER   TO   S»REVE3OR T,LA. 
U. S. ARIv'Y   -NGINEER   DISTRICT, VICrf.SBl.RC 

CCRDS   OF   ENGINEERS 
VlCKSB^RC, MISSISSIPP 

LOCK   AND   DAM   NO,A 
FOUNDATION   REPORT 

TAINTER   GATE  &   CREST   GATE 
SPILLWAY   INSTRUMENTATION 

DATE; JANURARY   1996 F.LE  NO. R-14-206 PLATE  26 

^J 



  LOCK   3OOL   WATER 
.EVEL   INDICATOR   ._GCATiOI 

PLAN  OF  LOCK 

UPSTREW   GUIDEWALL - 7SG'-C" LQNC 

m f       iTh n ihHi    lEii " au    mil MDX   mu    IU—ILUI    IUJJ 

2?'-Q' .1. 54'-0' ,,, 27'-0'.|   T"P;CA! PLAN   -  UPSTREAM   GUIDEWALL 

JO          15          0                       10                     60                     90 F 

I        i   I   .   .   I I I 1 

3C*r,S~=iEAM   GLDEWALL   -  65C-01   -ONG 

CT °°r rn   rn RT H =a i- i I    |    |  RB-44    |    ;    |      , __      II I    •        ■-T        .  ' ' ■  '  i '     *T     ~K   '^H- * i  '  i ' ^ 

PLAN   -  DOWNSTREAM   GUIDEWALL 
30 15 

I l_ 

VPCA-    ,.Z5'-0,,i, 5Q'-I 

30 60 *3 FT 

J I 

2^ 



^CCK  POOL   WATE3 
LEVEL   INÜICA "OR   LOCATION 

PLAN  OF  LOCK 40 20 0 40 BO 

li    I 1 L_ 

UG-5 8 UG-6 9 UG-7 o;_, 

ji    lEii y y    iai    ^J    iuii 
I I I I I 

LEGEND 
SYMBOL 

INSTRUMENTS   AND   ABBREVIATIONS 
SECTION PLAN 

1 ▲ PIEZOMETERS   (PL) * • REFERENCE  BOLT   GROUPS   (RB) 

15 0 30 SO 90 FT. 

  1 I I 

30 60 

2- 

RED   RIVER   WATERWAY-MISSISSIPPIR VER   ~0   SHREVEPOI 
U. 5. ARMY   E\GNEER   DISTRICT. VICKSBURG 

CORPS   OF   ENGINEERS 
VICKSBURG, MISSiSSIPP 

LOCK   AND   DAM   NO, 
FOUNDATION  REPORT 

LOCK   INSTRUMENTATION   PL 

DATE: JANLRARY   1996 FILE   NO.   R-I4"?06 P 



^OWtR   POOL   WATER 
^EVEL   FLOAT   WEL.L 

Hill 

LEGEND 

SECTIOM PUN INSTRUMENTS   AND   ABBREVIATIONS 

PIEZOMETERS  (PL! 

REFERENCE   BOLT   CROUPS   IRB) 

RED   RIVER   WATERWAY-MISSISSIPPI R.VER    '0   SHREVEPORT    A 
U. S. ARMY   ENGINEER   DISTRICT, VICKSBL'RG 

CORDS   OF   ENGINEERS 
VICKSSURG, MISSISSIPPI 

LOCK   AND   DAM   NO.4 
FOUNDATION  REPORT 

LOCK  INSTRUMENTATION   PLAN 

DATE: JANURARY   1996 f|LE   NO.   R-14-206 PLATE   27 



FOR  RISER  PROTECTION 
SEE  DETAIL       /~p\ 

MONOLITH  1-2  STA.  0+35.00  L 
MONOLITH  L-17  STA. 8+I&.00   L 

GATE MONOLITH PIEZOMETERS 

</XV</XW.'N'VX^'</X\X/XV</XV 

T P  EL. 85.00  II 

?_-i STA. C+00.00   L 

P_-2 5TA. 2-1-72.00  L 

PL-3 STA. 5 + 44.C0   L 

PL-4 STA. 8 + 16.00   L 

MONOLITH  L-4/5  STA.  1+50.50  L 

MONOLITH  L-8/9  STA. 3 + 44.00   „ PL-I 

MQNOUTh  L-I4/I5  STA. 6+13.00  L PL->4 

r- ^ 
RIVERSIDE 

^fl'-n- 
- FOR  R'SER   PROJECTION 

SEE  DETAiL     /"fN 

1 
EL. 128.0 

- UNVESTED  BRASS  PLUG 

-WITNEES  POST   (TYP.) 

SEE   DETAL       f^\ 

—  TEE  AT   EL.68.00  ITC3  OF  SCR 

||     TP   EL. 65.C0 

PL-44     STA. 2 + 60.00   L 

PL-45     STA. 5+90.00  L 

PL-46     STA.5+20.00  L 

CHAMBER  MONOLITH AND  LOCK  BACKFILL PIEZOMETERS 

LOCK  MONOLITH  PIEZOMETERS 



FOR   RISER   PROTECTION 

PL-T 
PL-19 

VIEW fK\ ^ 

NOTE: 
DERAIL  SHOWN  ON  RIVERWALL   SIDE   OF 
LOCK  MONCUTH.   DETALS  ON   _ANDWALL  SIDE  OF  ^OCK 

1 RIVERSIDE 

- FOR   RISER   PROTECTION 
SEE  DETAi.      /TN 

PL-IO 

PL-13 

PL-16 

INVENTED  BRASS  PLUG 

-WITNEES  POST   (TYP.) 
SEE  DETAIL      /^\ T 

LEGEND 
SYMBOL 

INSTRUMENTS   AND  ABBREVIATIONS 
SECTION     ]     PLAN 

W          I        A PIEZOMETERS   (PL) 

TE-   AT   EL.68.CO  (TCP  OF   SCREEN! 

|    TIP  E^.65.0C 

PL-44     SIA. ?t-60.00  L 

PL-IS     STA. 3-90.0C   L 

PL-16     STA. 5 + 20.00  L 
RED   RIVER   WATERWAY-MISSISSIPPI 

U. S. ARMY   ENGINEER   DISTR 
CORPS   OF   ENGINEE 
VICKSB^RG, MISSISSI 

LOCK   AND   L 
FOUNDATION 

LOCK   INSTRUK 
SECTIOh 

DATE: JANURARY   1996 Fi..F   NO, 

7^ 



VIEW      rx\. 
I 

NOTE: 
DETAIL  SHOWN  ON  R:VERWALi_   SIDE  OF 
LOCK  MONOLITH.   DETALS  ON  LANDWALL  SIDE  OF  LOCK 

I     L 

LEGEND 
SYMBOL 

INSTRUMENTS   AND  ABBREVIATIONS 
SECTION     j     PLAN 

9           1        A PIEZOMETERS   iDL; 

RED   RIVER   WATERWAY-M'SSISSIPDI RIVER   TO   SHREVEPORT.LA. 
U. S. ARMY   ENGINEER   DISTRICT. VICKSBURG 

CORPS   OF   ENGINEERS 
VICKSBLRG, MISSISSIPPI 

LOCK   AND   DAM   NO.A 
FOUNDATION  REPORT 

LOCK   INSTRUMENTATION 
SECTIONS 

DATE: JANURARY   1996 "_E  NO.    R-I4-20G PLATE 28 



PLAN  OF  CLOSURE DAM 

SECTION  THRU  CLOSURE DAM 

n^ 

7^ 

6" DIAMETER 
CAST-IN-PLACE 
CCNCRE1E 

3'/;' BRONZE  CAP  TO 
BE  "LRMSHED  3Y 
THE   GOVERNMENT 

S_GPE  T0   DRAIN 

-—© 

SURFACE  MONUMENT   DETAIL 12 IK. 0 



UHU H-R-P 
100 200 300 400 500 

LEGEND 
SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 
SECTION PLAN 

V ▲ PIEZOMETERS  (PC) 
1 9 SURFACE   MQN„MENTS   (SM) 

NOTES: 

I. FOR CLOSURE DAM DETAILS SEE PLATE 32 

7>Vi' BRONZE CAP TO 
BE FURNISHED B> 
THE OOVERNMENT 

SLOPE TO DRAIN 

MONUMENT   DETAIL 

>- 

RED   RIVER   WATERWAY-MISSISSIPPI Rl 
Li. S. ARMY   ENGINEER   DiSTRIC 

CORPS   Or   ENGINEER! 
VICKSBURG, MISSISSIP! 

LOCK   AND   DA 
FOUNDATION  REF 

CLOSURE        [ 
INSTRUMENT/ 

DATE: JANLRARY" 1996 FILE  NO. 



LEGEND 
SYMBOL 

INSTRUMENTS  AND  ABBREVIATIONS 
SECTION PLAN 

9 ▲ PIEZOMETERS  PC! 
1 » SURFACE   MONUMENTS   (SM! 

CLOSURE   DAM   DETAILS   SEE   PLATE   32 

RED   R VER   WATERWAY-MISSISSIPPI RIVER   T0   SHREVEPORT.LA. 
U. S. ARMY   ENGINEER   DISTRICT, VICKSBURG 

CORPS   OF   ENGINEERS 
VICKSBURG, MISSISSIPPI 

LOCK   AND   DAM   NO. 
FOUNDATION  REPORT 

CLOSURE     DAM 
INSTRUMENTATION 

DATE: JANLRARY' 1996 FLE NO. R-|^-207 

4 

PLATE 29 



RISER   ="* 

DETAIL 

RISER  PROTECTION 

DETAIL     i^T^ 

6' STABlLIZATION  SLAB- -L 
PLASTIC COUPLING — 

(SCh 80) 
2'-0'LENGTH «10 S_OTS, 1.38" i.D. 
STAINLESS STEEL WELL SCREEN - 

PLASIIC PLUG - 

F._TER   SAND   ,H" 

RISER  PROTECTION ^-^' ^ 

DETAIL     ^T\ 

TO^   OF   WAl I    OR   P:FR 

^ 
GALV. STEEL  COUPLING 

&■ STA3,_I2ATI0N   SLAB- 

R'SER   PROTECTION 

DETAIL     fT\ 

,A 

= _ASTIC   CCUPLNG       _ 
;SCH BO) —- 

2'-0" _ENG~H *!0 S;_OTS. 1.38" .0. 
STAiN^ESS  STEEL   WELL.  SCREEN—- 

TIP   ELEVATION 
OF  PIEZOMETER 3_ASTIC  PLUG - 

FILTER  SAND  ' 

TIP   E-EVATiON 
OF  PIEZOMETER 

PERV'OUS   WATER;AL — 

GALV. STEEL  COLPL-NG 

TRENCH 

F:. ASTiC   PLUG 

f-l TER  SAND  -a1 

FILTER  SAND    B — 

BENT0NI1E  SEAL- 

* TIP  ELEVA^ON 
'     OF  PIEZOMETER P_ASTIC   PLUG- 

F _TER  SAND  "B1- 

TYPE  A  PIEZOMETER TYPE B  PIEZOMETER TYPE  C  PIEZOMETER TYPE D  PIEZOMETEI 

•5~AB:L ZATION   SLAB 

-SLOPE   I ON  B 
 (TYPICAL) 
\—-PLASHC   PLJG 

NOTE: 
WILL   AP^EAT   IN   BOTH   TYPE   A   AND   TY"E   B 
PEZCMETERS   INSTALLED   BENEATH   DAM   AND   STILLING 
BASIN. DENTED  A   AND  3, ON  DRAWING  9/3. 

TYPE Al, Bl PIEZOMETER  TIP  DETAIL 

FOR  TYPE  A, B  PIEZOMETER 

INSTALLED  IN     DRAINAGE  BLANKETS 

HSE^   PR3~ECTIQN 

DETAIL     ^7A 

^ 

iNNJiLS   "0   BE 
I. I -D   W Th   OIL   ■ 
SAT-   90   W"G.) 

6" S~ABL ZATON   S_AB, 

Jr 

-THREAD   CA_V. STEEi.    COUP_ INGS 
TO   BE  PROVIDED 
ABOVE  EACH  CONST.JT. 

X*. BITUMINOUS   MASHC 

■STEEI     'PF 

"^—GRAVEL    "C1 

xyVxP'-O1 SIr:.L   PLA'E 

■   A" S I'LL..  PLATFS   WELDED 
AT  90°   'NTERVALS   TO   BASE 
PiATE   AND   RISER   P-^E   AND 
rPLN   HO"'   DIP   GAI..VANI7FD 

SETTLEMENT PLATE 

COUNTERSUNK BRASS PLJG tY* 
/e" VENT HOLE, STAMPED WITH 
P|EZOMFTER  NJVBER   , 

BRASS COUPLING STAMPED 
WITH PIEZOMETER NJMBFR 
ON   TC=  FACE   ' 

DETAIL rr\ 

COUNTERSUNK BRASS PLUG Wl 
'/a" VEN~ HOLE. STAMPED WITh 
SETTLEMENT   FLA^E  NUMBER  - 

BRASS   CCLPLiNG  S'AMPED 
m~H   SETT_EMEN"   = LATE     , 
NUMBER   OS   TOP   FACE    ' 

r^ 

DETAIL _Z2^ 

COUNTERSLNK   BRASS   -"'LUG   WITH 
|/a" VENT   hO_E, STAMPED   W'TH 
PEZOMETER  NUMBER   v 

BRASS COLPJNG STAMPED 
WTP PEZOMETER NUMBER 
ON  TOP   -ACE   

DETAIL fT\ 

3 



RISER PROTECTION 

DETAIL     fT\ 

PIEZOMETER 

V. STEEL   COUPL'NGS 

-+ -in 

-  * *NfSS   =CST   -   41 DIA. 
S'EEL   °PL, HLLED  WITH  CONCRETE 
AND  ^A-N'ED  VELL0W.PLACE  ON  BOTH 
SOES   0-   PIEZOMETERS 

TIP  ELEVATION 
OF  PIEZOMETER 

TYPE D  PIEZOMETER 

COLMERBJ'.-   :HASS PLUG WITH 
/B" VEM   <. I. S'A^ED   H:"1H 
PE70WFR   '..A'-r-FR     -  -A 

BRASS CGUPJNG s-~ 
WITH  PIEZOWETER  N_> 
CN   "OP  f-'A'Ci.  -■ ■ 

RW 

- GALVAN'ZED  =IPE 

DETAIL 

COUIsTERSJNK BRASS 
/a1 VENT HOL:, STi'.-: 
SETT_EWENT   PLA-I  ' 

BRASS CCLP.INC S*AI.'»E3 / 
WITH SETTLEMENT PLA~: / 
NUMBER 0'. TD^ TAGE    -/ 

i»: 

-2- GALVANIZED  PIPE 

-!" GALVANIZED  PIPE 

WITNESS  POST 

DETAIL fT\ 

PARAPET   SEC'IDN   SHOWN.   INSTAILAT:ON   OF   3-3DL1    GROUP 
SMi, AR   ACROSS   ALL  JOINTS. 
(?   F50L.TS   OF   EAOh   3-BOL.'    GROUP    10   BE   ON   UPSTREAM 
SO-   OF   „OINT   ON   LOCK   MONCJTHS, ON   RIGHT 
DESCENDING   BANK   SIDF   OF   „OIN~   ON   LOCK   RETURN   WALL   MONOLITHS. 
OR  CK  LE-T   DESCENDING  BANK  SIDE  OF  JO:NTS 
ON  DAM   MONOLITHS   APPLICABLE)   ? 

\y- t „OINT I 

1 

^ r-1 TOP  OF  WALL 

PLAN 

TYPICAL REFERENCE BOLT INSTALLATION 

-CENTER PUNCH 

^""OP   OF   WALL 

A  / 

REFERENCE  BOLT  DETAIL 

I. CONNECT   GALVANIZED   PIPE  WITH  GALVANIZED 
COJPLNOS.CONNF.T   GAI VAN7ED   =IPE   TO 
P, ASTE  PPE  WTh  PLAS^C  COUPLINGS. 
IJ:E.EOTRC  COLLpLINGS  SHALL  BE  PLASTIC  SCr 

DETAIL J3± 

ATES WE_DED 
LRVALS TC BASE 
RISER P.^E AND 
IP GALVANIZED 

COUNTERS^- 5RASS PLUG ' 
/y VEN- -iC. -, STAMPED «r 
i'L/CMLIiR   "._y3ER     

BRASS COLPLINC STAV^ED / 
W'T" PEZCyE^ER N._V3ER / 
ON   "OP  "ACF / 

DETAIL 

r^ 

PV: CO_.PLN 

I !/," DVC    °IPI 

-G± 

RED   RIVPR   WATERWAY-MISS;SS3P: F 
L. S. ARMY   ENGiMEER   DISTRH 

CORPS   OF   ENGNEEF 
ViCKSBURG, MISSISSIF 

LOCK   AND   D/ 
FOUNDATION  RE 

CLOSURE 
INSTRUMENTATIC 

DATE: JANURARY   1996 r!LE NO. 



-"- WITNESS   POST   -   -V DIA. 
STEEL  PIPE, FILLED   WiTH  CONCRETE 
AND  TAINTED  ¥ELLOW.PLACE  ON  BOTH 
SIDES   OF   PIEZOMETERS 

FU4=    ,-—COI 

WITNESS  POST 

DETAIL /T\ 

a 

PARAPET   SEC-ION  SHOWN.  INSTALLATION  OF   3-BOLT  GROUP 
SM;LAR   ACROSS   ALL  JOINTS. 
'-2  BOLTS  OF  EACH  3-BOLT   GROUP   TO  BE  CN  UPSTREAM 
SIDE   Of   JOINT   ON   LOCK   MONOLITHS, ON   RIGHT 
DESCENDING   BANK   SIDE   CF   JOINT   ON   LOCK   RETURN   WALL   MONOLTHS 
OR  CN  LEFT   DESCENDING  BANK  SIDE  OP  JOINTS 
ON  DAM   MONOLITHS  APPLICABLE! 1 

i^-t JOINT j 

-t TOP  OF  WALL 

TYPICAL REFERENCE BOLT INSTALLATION 

ER   PUNCH 

-TCP   OF   ¥ 

SECTION 

REFERENCE BOLT  DETAIL 

.. CONNECT   GALVANIZED  PIPE  WITH GALVANIZED 
COLPJNC-S. CONNECT    GALVANI7ED   PIPE   TO 
^LAS'IC  P:PF.  WITH  PLASTIC  COUPLINGS 
DIELECTRIC  COJLPLiNGS  SHALL  BE  P_ASTIC   SC- 

RE.J   RVER   WA I ERWAV-W:SSISSIPPI RIVER   TO   SHREVEPQRT LA 
U. 5. ARMV   ENGINEER   DISTRICT, VICKSBLJRG 

CORPS   0L~   ENGINEERS 
VICKS3LRG, V.SSISS'PP1 

LOCK  AND   DAM   NO. 4 
FOUNDATION  REPORT 

CLOSURE  DAM 
INSTRUMENTATION  DETAILS 

DATE: JANURARY   1996 F-E NO. R-14-207 PLATE 30 



PIEZOMETERS 

LBD 
LBD 
LED 
LBD 

PL-7 
PL-S 

PI 17 
PI IH 
pi 14 
P'l ?'■) 
■''; 7 -,; ?v 
^1) v\ 
Pi) 24 
PI) 25 
PP ?h 
p[; 71 
p|) 2H 
HI) 2H 
HI! '/HA 
Pi) ID 
pi) 11 
pi* V 
p t <^ 

■■>■) '.A 
■->■) is 
HI) 1h 
PI) ':' 
pi) IK 
HI: 34 
■-•r 4!) -''' A 
-c -42 
PC 41 
PL 44 

D-2 
3-2 

SB-3 
SB-3* 

D-A 

D-A 

D-A 

S3-5 
D-5- 
D-5 

SB-6 
D-5- 
D-5 

S3-8 

0 + 00.00 L 

2 + 72.CO L 

5 + 44.00 L 
8+IG.00 L 
0 + 35.00 t 
0 + 35.00 l. 
0 + 35.00 L 

i + 50.50 L 
I + 5O.50 1 
1+50.50 L 

3 + 44.00 L 
3+44.OC t 
3 + 44.00   I 
6 + 13.00   L 
5 + I3.CC   L 
6 + 13.CO L 
8+6.00 _ 
6 + I&.00 _ 
8 + 16.00 L 
-1-03.50   . 

■0 + 45.00 L 
0 + 53.5C L 
0+56.50 _ 
1+64.50 _ 

-1 + 03.50   L 
-0-45.00   .. 

1-8-1.50   L 
-0 + 45.00   L 

C + 53.50   L 
0+56.5C   L 

i + 64.50   L 
■ O + &0.C0   L 
■0 + 14.50   L 
0 + 73.CO   L 

-C + 60.00   L 
-0-14.50   _ 
0+73.00   _ 

.25 + 00.00   S 
125-00.00   S 
25+CC.OO   5 
125 + 00.00   S 

2-60.00   L 
3 + 9C.00   L 
5 + 20X0   L 

-0-92.00   D 
-0+92.00   D 
-C + 92.00   D 
-0-92.00   D 
-0-44.00   D 
Ot-00.00   D 
0 + 44.00   D 
0 + 44.CO   D 
0+00.00   D 
0 + 44.00   D 
0 + 44.00   D 
0 + 00.00   D 
0+44.00   D 

-0 + 44.00   D 
C + OC.OO   D 
0 + ^4.00   D 

-0-44.00   :) 
0-00.00   D 
0 + 44.00 D 
1-52.00 D 
1+52.00   D 
+ 52.00 D 

: + 52.00   D 
+ 52.00 D 
3+12.00 D 
3+12.CO   D 
3 + 12.00 D 
3+12.CO D 
3-12.CO D 
3-12.00 D 
4-81.00   D 
4 + 81.00 D 
4t3'.00   D 
1 + 81.OC D 
4 + 95.50 D 
4 + 95.50 D 
4+95.50 0 
6 + 06.50 D 
6-06.50 0 
6-06.50   D 
80.00 LEFT 
80.OC LEFT 
50.00 RIGHT 
50.00 RIGHT 
0 + 80.00 D 
C + 80.00 D 
0-8G.O0   D 

35.0 
85.C 
85.C 
85.0 
57.0 
57.0 
57.0 
60.0 
6C.0 
60.0 
60.0 

60.C 
53.0 

50.0 
42.0 
5C.0 

50.0 
42.0 
50.0 
52.0 
52.5 
5C.0 
42.0 

85.0 
IC5.0 
85.0 

105.0 
65.0 
65.0 
65.0 

SELECT SAND 
SELECT SAND 
SELECT SAND 
SELECT SAND 
'ERTIARY SAND 
'-RTIARV SAND 
~ERTIARV SAND 
~ERTiARv SAND 
"ERTIARY SAND 
TERTIARv SAND 
TER~IARV SAND 
TEPTiAHv SAND 
TER* ARV SAND 
'ERT.ARY SAND 
TERTIARY SAND 
TER'iARY SAND 
TERNARY SAND 
TER~iARY SAND 
~ERT ARY SAND 
'ERTiARY SAND 
GRAVEL C 

"ERTIARY SANG 
GRAVEL C 
GRAVEI C 

~ERTIARV SAND 
GRAVEL 

"ERT SAND 
GRAVEL ' 
GRAVE. C 

PERVIOUS MATERIAL 
GRAVE. C 

'FRTIARY SAND 
GRAVEL C 
GRAVEL C 

PERVOJS WATER.AL 
GRAVE. C 
GRAV~_ C 

3F_RVICLS MATERIAL 
GRAVEI C 
GRAVEI C 

QUATERNARY SAND 
DREDGED SAND 

CUAIERNARY SAND 
i  DREDGED SAND 
I  SE_EGT SAND 

SELEC" SAND 
I  SFLEC SAND 

ADJACENT TO 

TYPE   D   MODIFIED,   SEE  PLATE    30 

SURFACE  MONUMENTS 

DESIGNATION LOCATION STATION DIST. FROM 
CENTERLINE 

ELEVATION 
(FT   NGVD) 

SM-I 
SM-2 
SM-3 
SM-4 
SM-5 
SM-6 

CO 
GD 
CD 
CD 
CD 

||6-00.0CS 
1:9-00. OOS 
;22 + 0C.00S 
I25+0C.00S 
128-00.OCS 
I3I + C0.00S 

'6.00   LEP" 
16.00   LE-T 
16.00   LEFT 
16.00  , EF r 
16.CO   LEFT 
■6.00   LEFT 

i35.0C 
135.OC 
135.00 
35.00 
35.00 

135.CC 

REFERENCE  BOLT   GROUPS 

DESIGNATION 

RB-6 
RB-7 
RB-8 
RB-9 
RB-IO 
RB-H 

RB-17 
RB-18 
R3-I9 

RR-23 
RB-24 
RB-25 
RB--26 
R3-27 
RB-28 
RB-29 

RB-30 
RB-31 
RB-32 
RB-33 
RB-31 
R3-35 
RB-36 
RB-3^ 
RB-38 
RB-39 
R3-4C 
RB-41 
RB- 42 
RB   43 

RB-AA 

RB-45 
RR-46 

RB  48 
RB-49 
RB-50 

RB-5. 
R3-5? 

RB 56 
RB 51 
RH 58 
RB 54 
RH hü 
RB HI 
RB 62 
RR 63 
HH 64 

RB-65 
RB-66 
RB 67 
RB-68 

NO.OF  BOLTS 
IN  GROUP 

UPSTREAM   RETURN   WALL 

UR-1   AND   UR-3 
RB-3 uR-3   AND   UR-2 
RB-4 UR-2   AND   LR-i 
RB-5 ■JR-  AND   US   CUARDWALL 

LANDSIDE  OF  LOCK 

JS   GUARDWALL   AND   L-^ 
L-' AND   L-? 
L-2   AND   L-3 
L-3   AND   L-4/5 

.-4/5   AND   L-6/7 
L-6/7   AND   L-8/9 

L-8/9 
L-8/3   AND   ! --0/II 

L-IO/IIAND   L-I2/I3 
_-!2/l3   AND   L-I4/I5 
L-I4/I5   AND   L-I6 

L-I6   AND  L-I7 
L-I7   AND   L-I8 
L-I8   AND   DR-l 

DOWNSTREAM   RETURN   WALL 

DR-l AND   OR-2 
DR-2   AND   DR-3 

DR-3 

UPSTREAM   GUIDEWALL 

LG-I 
UG-IAND UG-2 
UG-2 AND UG-3 
UG-3 AND UG-4 
UG-4 AND UG-5 
UG-5 AND UG-6 
JG-6   AND   JG-7 

UC-7   AND   I -I 
I -I AND   L-2 
L-2   AND  L-3 
L-3   AND   L-4/5 

L-4/5   AND   L-6/7 
L-6/7   AND   L-8/9 

L-8/9 
L-8/9   AND   L-IO/II 

L-OAI AND   L-i?/l3 
I    I2/I3  AND   _-l4/i5 
.- 4/I5   AND   L-I6 

L-I6   AND   L-I7 
L-lf   AND   L-I8 
_-IB   AND   DG-I 

DOWNSTREAM   GUIDEWALL 

DG-: AND DG-2 
DG-2 AND DG-3 
DG-3 AND DG-4 
DG-4 AND DG-5 
DG-5 AND DG-6 
DG-6 AND DG-7 

DG-7 

CUTOFF  WALL 

CUTOFF WAL. AND L-2 
CUTOFF WALL AND DH 

TAINTER GATED SPILLWAY 

CREST GATED SPILLWAY 

D-5 
D-5 
D-5 

OVERFLOW WALL 

RB-&9 OW-I 
RB-fC OW-  AND   OW   2 
RB-7I 0W-?   AND   OW-3 
R3   72 OW-3 

-2-33.83 L 

-2 + 33.83 L 
-2 + 33.83 L 
-2 + 33.83 L 
-2 + 33.83 L 

-I+75.00   L 
-0 + 78.OC   L 

0+5I.0O   _ 
i + 29.00   . 
2 + I5.C0   . 
3 + 0I.00 L 
3+^4.00 L 
3-87.00   L 
4 + 73.00   L 
5 + 59.00   L 
6 + 45.00   . 
7 + 23.00   L 
8 + 32.00   L 
9 + :8.33   L 

9 + 18.33 L 
9-18.33 L 
9-18.33   L 

-8 + 73.S3 L 
-8 + 23.00 . 
-7 + 15.CO _ 
-6 + 07.00 L 
-4 + 99.00 L 
-3+91.00 - 
-2+83.00   L 

-1 + 75.00   L 
-0 + 78.00   L 

0 + 51.00   L 
1+29.00   _ 
2 + 15.CO . 
3+CI.00   L 
3 + 41.00 L 
3*87.00 L 
4-f3.00 . 

5 + 59.CO L 
6-45.00 L. 

7 + 23.00 L 
8-32.00 L 
9 + .9.50   L 

-0 + 3.-00 i 

0-00.62 I 
-0 + 31.00 ! 
0 + 0O.62 i 

-0 + 31.00 1 
0 + C0.62 1 
-0 + 31.00 
0 + 00.62 1 
-0-31.00 : 
3+0C.62 1 

■0 + 31.00 L 

C + 00.62 L 

+5.50 , 
+5.50 I 
+ 5.50   I 



REFERENCE BOLT   GROUPS 

DESIGNATION MONOLITHS NO.OF   BOLTS    , 
!N  GROUP STATIONS 

UPSTREAM RETURN   WALL 

RB-I LR-4 1 -2+33.83   L -2 + 59.50   D 
RS-2 UR-4   AND   UR-3 3 -2 + 33.83   L -2 + 0^.50   D 
R3-3 UR-3  AND   UR-2 3 -2+33.83  L -+63.0C   D 
R3-4 UR-2  AND   UR-- 3 -2+33.83  L ■; + 2l.50   D 
R8-5 UR-I AND   LS   GUARDWAL_ 3 ■2 + 33.83   L -0-80.00   D 

LANDS DE  OF  LOCK 

RB-6 US   GUARDWAL;    AND   L -1 3            ; -1 + 75.00   L -0 + 43.17   D 
RB-T L-l AND   L-2 3 -0 + 78.00   L -0 + 43.If   D 
RB-8 L-2   AND   L-3 3 0 + 51.00   L -0 + 43.17   D 
RB-9 L-3   AND   L-4/5 3                 1 1+29.00   I -0 + 43.17   D 
RB-0 L-4/5   AND   L-6/7 3 2+15.00   L -C+43.!7   D 
RB- 1 L-6/7   AND   L-8/9 3 3+01.00   L -0 + 43..7   D 
RB-2 1.-8/9 3 + 44.00   L -0+43.'7   D 
RB-3 L-8/9   AND   L-IO/:l 3 3 + 87.00   L -0 + 43.17  D 
RB-4 L-iO/l AND   L-12/ 3 3 4 + 73.00   L -0+43.;7  D 
RB-5 L-I2/I3   AND   L-14/5 3 5 + 59.00   L -0+43.1?  D 
RB-6 : -14/15   AND   L-16 3 6 + 45.00   L -0 + 43..7  D 
RB- 7 L-16   AND   L-M' 3 7+23.00   L -0 + 43.7   D 
RB-8 L-17   AND   L - IS 3 8 + 32.00   L -0-43.!7  D 
RB-9 L-IB   AND   DR-I 3 9 + 18.33  L -0 + 80.00   D 

DOWNSTRE AM   RETURN   WALL 

RB-20 DR-I AND   DR-2 3 9+18.33   L -1 + 32.00   D 
RB-21 DR-2   AND   3R-3 3 9 + :8.33    : -■ + 84.00   0 
RB-22 DR- 3 ! 9+18.33   _ -2-35.50   D 

UPSTRE AM   GUIDEWALL 

RB-23 JG-. -8 + 73.83   L 0 + 52.00   0 
RB-24 LJG-l AND   UG-? 3 -8+23.00   L 0 + 43. 7   D 
RB-25 UG-2   AND   UG-3 3 -7+15.00   _ 0 + 43.7   D 
RB-26 UG-3   AND   UG-4 3 -6-07.00   _ 0 + 43. 7   D 
RB-27 UG-4   AND   UG-5 3 -4+99.00   L 0 + 43.7   D 
RB-28 UG-5   AND   LG-6 3 -3+9'.00   _ 0 + 43.:7   D 
RB-29 LG-6   AND   UG- ■' 3 -2+83.00   L 0 + 43..7   D 

RB-30 ÜG-7   AND   L-l 3 -1*75.00   _ 0+43.17   D 
RB-31 L-iAND   .-2 3 -0 + 78.00   _ 0+43.17   D 
RB-32 .-2   AND   L-3 3 0-51.00   L 0+43.17   D 
RB-33 ' -3   AND   L   4/5 3 1*29.00   L 0 + 43.17   D 
RB-34 -4/5   AND   L-6/7 3 2 + 15.00   L 0 + 43.11   D 
RB-35 L-6/7   AND   L-8/9 3 3+01.00   L 0 + 43.17   D 

L-8/9 3*44.Q0   L 0 + 43.17   D 
L-B/9   AND   L-IÜ/ 3 3-87.00   L 0 + 43.17   D 

RB-38 L-O/.IAND   L-I2/I3 3 4-73.00   L 0 + 43.17   D 

RB-39 L   12/13   AND   L-I4/I5 3 5-+53.00   L 0 + 43.17   D 
R3-40 L-I4/I5   AND   L-'6 3 6 + 45.00   ! 0 + 43.17   D 
RS-41 1 -16   AND   I.-I7 3 7 + 23.00   ,_ 0 + 43.17   D 
RB-42 L-'7   AND   L-'8 3 8+32.CO   L C + 43.17   D 
RB-43 L-'8   AND   DG-i 3 9+19.5C   L C + 43.17   ?, 

DOWNSTR EAM   GUIDEWALL 

RB-44 DG-I    AND   DG-2 3 I0-:9.50   L 0-43.17   D 

RB-45 DG-2   AND   DG-3 3 h + 19.50 0-43.17   D 
HB-46 DG-3   AND   DG-4 3 12+19.50   L 0-43.17   D 

DG-4   AND   DG-5 3 3 + 19.50   L 0-43.17   D 
RB-48 DG-5  AND   DG-6 3 4+19.50   L 0-43.17   D 
RB-49 DG-6   AND   DG-7 ! 5 + 19.50   L 0-+43.I7   D 

RB-50 DG-7 1 15+68.33  L C + 52.00   D 

CUTOFF   WALL 

RB-5' CUTOFF   WAIL   AND   L-2 3 0+01.SO   L 0-84.00   0 
RB-52 CUTOFF   WALL   AND   D  1 3 0+01.50   L 1 + 42.OC   D 

TAINTER   C ATED  SPILLWAY 

R3-53 
i -0+31.OC   L I-46.5C   D 

0+00.62 1 + 51.50   D 
-0 + 31.00   L 2+5.GO   D 

r ■ 0 + 00.62 2+17.00   D 
-0+31.00   L 2 + 83.00   D 
0+00.62   _ 2 + 85.OC   D 

RB-59 , -0-31.00   L 3 + 51.00   D 
0+00.62   _ 3 + 53.00   D 

I -0-3;.00   1 4+'9.00   D 
0 + 0C.62   .. 4+21.00   D 
-C + 31.00   L 4 + 87.0C   D 

RB-&4 D  4 0 + 00.62   L 4 + 89.00   D 

CREST   G ATED   SPILLWAY 

RB-65 D-5 1 -0-25.00   L 4 + 95.50   D 
RB-66 D-5 1 0 + 11.62   L 4 + 95.50   J 
R3-67 D-5 1 -0+25.00   L 6 + 06.50   D 
RB-G8 D-5 1 0+1.62  L 6*06.50   D 

OVERFLOW   WALL 

R3-69 OW-1 1                    ' 0 + 5.50   L 6 + 11.50   D 
R3-70 OW-IAND   OW-2 3 0 + 5.50   L 6+62.33   D 
RB-7i 1                OW-2   AND   OW-3 3 0 + 5.50   L 7-l3.6'  D 
RB-72 !                            OW-3 l                ! 0 + 5.50   L 7 + 64.50   D 

SETTLEMENT   PLATES 

DESIGNATION MONOLITH                                        STATIONS ELEVATION 

TAINTER   GATED   SPILLWAY 

S3  1 
SP-2 

D-l 
D-4 

-0 + 20.50   ,_               1 + 44.50   D 
-0 + 20.50   L             4+85.00   D 

49.17 
49.17 

CREST   GATED  SPILLWAY 

SP-3 
SP-^ 

D-5                         1      -0+ 9.75   L              4 + 95.50   D      : 
D-5                      |        0+'9.75  L            6 + 06.50   D 

72.67 
72.67 

NOTES: 

1. "L"   BEHIND   S'APON   DENOTES   LOCK   C.L.   STATIONING 

2. 'J- 3EH'ND   STATON   DENOTES   DAM   AXIS   STATIONING 

3. "S" BEHIND   STAT.ON   DENOTES   SOUTH   ACCESS   ROAD   STATIONING 
4. LOCATION   . LGLNDr 

CD CLOSURE   DAM 
D DAM 
I. LOCK 
UG UPSTREAM   GJDEWAL. 
DG DOWNSTREAM   GUIDEWA_L 
C CUTOFF   WA_L 
OW OVERFLOW   WALL 
LBD LOCK   BAC<F,LL   DRAIN 
SB ST LI l\G   BASIN 

S SOUTH   ACCESS   ROAD 
UR UPSTREAM   RETURN   WALL 
DR OOWNSTEAM   RETURN   WALL 

5. DESIGNATION   . 

^EZOMETER   -   LOCK 
PIEZOMETER   -   DAM 
PIEZOMETER   -   CLOSURE   DAM 
SURFACE   MONLMENT 

RETERENCE   BOLT 
SE~T:_EMENT   P_ATE 

RED   RIVER   WATERWA' 
U. S. ARVY   ENi 

C0RP5 
VICKSE 

LOCK   Al 
FOUND- 

LOCK 
INSTRUMENT 

DATE: JANURARY   1996 



SETTLEMENT  PLATES 

DESIGNATION MONOLITH                                             STATIONS ELEVATION 

TAINTER  GATED   SP^WA* 

5P-I 
SP-2 

D_l                               -:-2C5:   _               ' + 44.50   D 
D"A                   -:-2:.e: _         4+85.oo D 

49.17 
49.17 

CREST   GATED   SP: *AV 

SP-3 U-b                      ;      -:- = .-r   _             1+95.50   D 
y"5                            --* -■"-   ..             6 + C6.50   D 

^2.67 
72.67 

1. ■[_' BEH'ND STAr'ON DENOTES LOCK C.L . STATiDV,:. 
2. "D* BEH'ND STATION DENOTES DAW AXIS S'A^I0N\3 
3. "S" BEHIND STATION DENOTES SOUTH ACCESS RCA~ 
4. LOCATION ._EGENDr 

CD Cl OSURE DAM 
D DAM 
I. LOCK 
UG UPSTREAM GUIDEWA 
DC DOWNSTREAM GUIDES., 
C CLTOFF WALL 
OW OVERFLOW   WALL 
LBD LOCK   BACKFILL   DRAN 
SB STILLING   BASIN 

S SOUTH ACCESS ROAD 
UR UPSTREAM RETURN A~ 
DR DOWNSTEAM RETLR\ A i 

5. XSGNATIOh   LEGEND: 

PIEZOMETER   -   LOCK 

PIEZOMETER   -   DAV 
PIEZOMETER   -   CLCS„ 

SURFACE   WONJME\~ 
REFERENCE  OOLT 
SETTLEMENT   PLA'E 

R-D   RIVER   WATERWAY-MISSISSIPPI RiVER   TO   SHREVEPORT LA 
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. SEMI-COMPACTED  CLAY   EXTENDS   TO   ELEVATION  92 

DETAIL fT\ 

' CLAY 

HYDRAULIC SAND FILL 

TIPICAL  RIPRAP  TERMINATION 

I   !. I I L 

T T „T T ^- AZ. IIS 48'05-J ▼ 
ION 25—1 i f— EL. 115.0        i 

^   -     r     \- i 

200 300       __       400 500 

7 



DETAIL     fY\ 

NATURAL  ANGLE  OF  REPOSE 

rSILT  SCREEN 

SECTION  THRU  CLOSURE DAM 

AS  DESIGNED 

CLOSURE  DAM   SECTION 

EXIST. GROUND  LINE 

RIPRAP  SEE  NOTE  I --, 

-FINISHED  GRADE 

RIVER  BOTTOM 

100 200 300 «00 500 

SECTION f~£\ 

I 

NOTES: 
I. 21" THICK   BLANKET   OF   RIPRAP   R200   ON   9" 

BEDDING  MATERIAL  NO. 2. 

2. RIPRAP  DETELED  ON  DOWN  STREAM   FACE  OF 
CLOSURE  DAM. 
ALL  SEMI-COMPACTED  CLAY  AS  SHOWN 

RIPRAP  LEGEND: 

(£)    -    18- GRADED  STONE  'C 

RED   R VFR   WATERWAY-MIS! 
U. S. ARMY   ENGINEEF 

CORPS   OF 
VICKSBURG, 

LOCK   AND 
FOUNDATIC 

CLOSURE 
SECTIONS 

DATE: JANURARY   1996 



AS  DESIGNED 

CLOSURE DAM   SECTION 

FINISHED  GRADE 

RIVER  BOTTOM 

2. RIPRAP   DETELED  ON  DOWN  STREAM   FACE  OF 
CLOSURE  DAM. 
ALL  SEMI-COMPACTED  CLAY  AS  SHOWN 

RIPRAP  LEGEND: 

(£)    -    18' GRADED  STONE  'C, 

RED   ^I'vTR   WATERWAY   V'SS SS PP. RIVER   TO   ShRP VFPCR^.LA. 
L. S. ARMY   ENGINEER   DiS^RICT, V CKSBuRG 

CORPS   CF   ENGINEERS 
VICKS3URG, MISSISSIPPI 

LOCK   AND   DAM   NO. A 
FOUNDATION  REPORT 

CLOSURE  DAM   PLAN 
SECTIONS   AND   DETAILS 
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