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CATFI SR POiliT CONTROL STRWTURE 
FOUNDATION INVESTIGATION 

Location and Description of Project 

1. The proposed Catfish Point control structure is on the Mermentau 

:River at Grand Lake. Geopgra:9hically, it is about 30 miles southeast of 

Lake Charles, Louisiana. The structure ~~11 provide protection against 

high tides and salt 1trater intrusion. A new and deeper channel will 

facilitate the pass~.ge of flood flows down the Mermentau River. If 

navigation traffic is of sufficient volume, one gate may be developed 

into a lock, to facilitate the movement of navigation during various 

river tides nnd flood stages. 

2. The main control structure (plate 4) consists of t'"o sector 

gates, 2 and ), 1-rith a free flo1tr 1tridth of 56 ft each. The bottom of the 

channel and top of the base slab are at elev -15.0. The bottom of the 

base slab for the sector gates is at elev -19.0. A 4-in. concrete 

stabilization course and a 12-in. filter make the bottom of the excava-

tion at elev -20.3. The top of the structure is at elev +6.0, the same 

elevation as the top of the tie-in dike. The base slab for the sector 

gates is to be of reinforced, monolithic construction. The only joint 

1trill be between the t1tro gate structures. 

). Gate 1, which may in the future be developed into a lock, also 

hRs a clear '•'idth of 56 ft (see plate 4). The bottom of the channel and 

top of base slab are at elev -10. The bottom of the base slab is at 



elev -13. 5 'd th a 4-in. concrete stab111 zation course and 12-in. filter 

below. The base slab is to be of reinforced, monolithic construction. 

4. The dike will be tied into the structures with two sheet pile 

,,ralls, 5 ft apart, backfilled "rith earth. The main control structure 

a~d the lock gate structure will be connected by a similar wall (see 

plate 4). There is a short section of levee perpendicular to the con-

necting 'llrall between the control structure and lock gate which will 

become part of one side of the lock when it is built. 

Authority and Purpose of Investigation 

5. The investigation of the foundation for this structure \<ras 

authorized in a Job Estimate Cost Summary (Form lS) prepared by the 

Mississippi River Commission, dated 23 June 1947. 

6. The following problems were considered in the investigation 

and are treated in this report: 

a. Excavqtion (stability of slopes and de,-.ratering). 

b. Determination of most suitable type of foundation, 
pile or slab. 

c. Settlement of the structures. 

d. Undersoepage and filter design. 

e. Location of spoil banks. 

f. Fender piles. 
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Field Exploration 

1. The field exploration consisted of three undisturbed borings 

and hrelve general sample borings. The undisturbed borings were made 

with a 5-in. Shelby tube sampler along the centerline of the structures 

and to depths of 83, 65, and 65 ft, borings 1, 2, and 3, respectively. 

Three general sample borings "'ere made to depths of 37 ft along the :pro-

posed channel connecting the structure to Grand Lake. Nine a.ddi tional 

shallo"r auger borings were made to locate the upper surface of tho 

Pleistocene Deltaic Plain deposit, which underlies the structure at this 

site. The locqtions of all borings are shown on plate 1. The logs of 

the borings are plotted on plate 2. 

Description of Soil Conditions 

S. The preliminary report on the geological investigation of this 

site by !>r. H. u. Fisk1 classified the soft gray top strata (about 12 ft 

thick) as Recent marsh deposits, while the drier, more firm, oxidized 

material below it \oras termed Pleistocenu Deltaic Plain deposits. The 

base of the control structure will be about 10 ft below the surface of 

the Pleistocene deposit. Ho"revor, the report interpreted the borings 

then available as indicating the :possibility of an erosional valle.y in 

the Pleistocene surface, filled "rith soft Recent alluvium under the 

1 Preliminary Report "Goologica.l Investigation of the Grand Cheniere 
and Catfish Point Lock and Control Structure Sites, Mermentau ]asin, 
Ln. 11 by Dr. H. }T. Fisk, Consultant. 
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lock gate. The additional nine borings made to locate the Pleiatoeene 

.urface did not disclose any such valley immediately beneath the baae of 

the structure. The base of the lock gate (elev •13.5) will be below the 

Pleistocene surface indicated in all borings (approximately elev -10), 

Although tha boring logs show more or lees definite strata of certain 

types of soil, these strata are further stratified. For example, lenses 

of clay silt were freq_uently noted in samples from the silty clay and 

clay strata. The ground-wa.tel' table "'as j~st below the surface of the 

ground at the time the borings were made. 

9. The ulcv~tion of the ground surface is about +2 :t't MLG. Tho 

4 

generalized profiles on plate 3 based on the boring logs shown on plate 2 

indicate that the soil conditions may be general! zed as follo"ru 

Elev - Ft MLG 

Recent deposits: 

+2 to -10 

Pleistocene deposits: 

-10 to -19 

•19 to -29 

-29 to -36 

-36 to -38 
•38 to -47 
..47 to -55 
•55 to -71 
... 71 to -76 
3elo'-r -76 

De script ion 

Silty elay, gray, soft 

Silty clay "If th some SAndy clay Md clay 
sand, tan ~d gray, firm; some shells. 

Cl~y ~d silty el~, red nnd gr~y. soft 
to firm. 

Cley w1 th m<my s~dy silt lenses, tan Md 
grtV, stiff. 

Shells, cl~ nnd s~ndy silt with shells. 
Cl~y and silty cl~, gr~, stiff; some shells • 
Cl~ silt, gray, soft to firm; some shells, 
Cl'\y Md silty clAY, tan and gray, firm • 
Silty S9lld and cl~ s<md, grey, 
S'\nd, fine, gray. 
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Laboratory Tests 

General 

10. Classific?.tion tests "'ere made on selected samples from all 

borings~ These included water content, mechanical analyses. and Atterberg 

limit~. Shear strength tests (unconfined and quick triaxial compression 

tests) and consolidation teste were made on samples from the undisturbed 

borings. The results of the laboratory tests are summarized in table 1. 

The shear strengths of the specimens tested are shown on the boring logs 

(plate 2) with the "'ater contents of the test specimens. 

Uech!Ulical analyses 
and Atterberg limits 

11. T~~ical grain-size curves of the various soils are shot~ on 

plates 5 through 8. Most of the mechanical analyses were performed to 

check the visual classification of the samples and are therefore not 

included in table 1. Those analyses made on samples on which shear and 

consolidation tests 'trere made are included in table 1. 

12. No Attorberg limit tests were made on samples from the Recent 

stratum, as the base of the structures "nll be below this stratum. Two 

Atterberg limit tests made on samples from the upper portion of the 

Pleistocene deposit ( elev -10 to elev -19) gave the follo,rlng average 

results: Liquid Limit (LL.) =50, Plastic Limit (PL) = 14, Plasticity. 

Index (PI) = 36. Five tests on samples from the deeper Pleistocene 

strata gave the following range and average of Atterberg limits: 

Liquid Limit (LL) 
Plastic Limit (PL) 
Plasticity Index (PI) 

Range Averaf£e 

63-88 75 
20-27 23 
43-62 51 



SamJ1le 
Depth Elev 

!!!?.:.. Ft ~ 

Borins 1 - Gr.El. i 2.8 

7 6.8- 7.8 -4.5 
10 10.0-10.9 -7.6 
13 13.1-13.9 -11.8 

21 21.8-22.7 -19.5 
22 22.7-23.8 -20.5 
24 24.9-25.8 -22.6 
25 25.8-26.8 -23.6 

31 32.2-33.1 -29.9 

32 33.1-34.3 -30.9 

34 35.4-35.4 -;33.1 

35 36.4-37.3 -34.1 
42 44.2-45.1 -41.9 
43 45.1-46.5 -42.5 

53 55,8-56.7 -53.5 
64 6?.3-68.3 -65.8 
65 68.3-69.2 -66.8 

Boring 2 - Gr.l!;l. i. 2.5 

1 0- 1.5 f 1.3 
6 5.\l-8.4 -4.7 
ll 16.0-17.0 -14.0 

13 18.0-19.0 -16.0 
14 19.0-20.1 -17.0 
22 27.5-28.5 -25.5 
26 31.7-32.7 -29.7 
31 36.9-38.2 -35.0 

36 44.3-45.3 -42.3 
38 46.0-47 .o -44.0 
41 50.3-51.3 -48.3 
44 53.4-54.2 -51.3 

Boring 3 - Gr.El. i. 1.9 

4 5.6- 6.6 - 4,2 
8 9.8-10.8 - 8,4 
9 10.8-11.8 - 9.4 

13 15.0-16.0 -13.8 
1A 20.2-21.2 -18.8 
20 22.4-23.4 -21.0 
23 25.4-26.6 -24.1 
27 29.6-30.8 -28.3 
30 32.R-33,8 -31.6 

41 44.4-45.4 -43.0 
49 52.9-53.9 -52.5 
54 58.0-59.1 -56.6 

~ 

Waterways Experiment Station 
Catfish Point control Structure 

SUMMARY OF TI'ST DATA 

Mechanical Atterberg :uuuu;: I! e t 
Anal:t:sis Limite 

% :;; % Jp. Nat. d 
Classitication ~ :ll.!1 Clay !* ~ ll ~ !!....::..fo 1'n1.!. ~ LbLCu P't 

Silty clay, grey, sort 23 41 36 51 ~ 51 69 
Silty clay, tan &. grey, soft 27 uc 28 94 
:>11 ty clay, grey-brown, Stitt 29 33 38 48 12 36 2.69 32 uc 22 104 

0' 24 100 
Clay, red & grey, :!'i:an 37 uc 35 86 
Clay, red & grey, tim 36 uc 34 87 
Clay, grey-brown, stif'f 43 uc 33 87 
Clay, tdn &. grey, firm 9 8 83 86 27 59 2.71 36 uc 38 83 

qr 38 83 

Clay, brown, stiff, w/thin lenses of 
Clay silt 34 uc 34 86 
Clay, tan & grey, stiff, w/tb.in lenses 
of sandy silt 36 uc 33 86 
Clay, tun & grey, stiff, Vl/tl.in lenses 
of sandy silt '7 25 58 68 22 46 2.'71 41 
Clay, tan & grey, stiff, .. 48 uc 41 80 
Clay, grey, stiff, w/shclls 64 uc 46 73 
Clay, grey, stiff wforganic matter & 
concretions 63 uc 72 55 
Clay silt, grey, firm 24 uc 25 97 
Clay, grey-brown, firm, fissured 36 uc• 33 87 
Clay, grey-brown, finn 36 uc 38 Bl 

Clay silt, grey, soft w/much b.unus 44 uc 42 76 
Silty clay, grP-y, soft 20 35 45 - 47 QT 40 82 
Silty clay, tan & grey, firm, with 
concretions 52 17 35 - 22 uc 23 102 
Silty cluy, tan &. grey , fi:m 21 35 44 - 21 00 24 101 
Silty clay, tan&. grey, stiff 27 uc 21 103 
Clay, red & grey, finn 6 9 85 - 41 00 43 78 
Clay , tan &. grey , stiff 8 22 70 68 21 47 2.71 37 
Clay, tan & grey, stiff, w/sandy silt 
lenses 4 14 82 - 44 uc 41 80 
Clay, grey, stiff 61 uc 34 86 
Clay, Rrey, finn as 26 62 - 45 uc 48 75 
Clay silt, (!rey, stiff 8 64 28 - 26 QT 25 97 
Clay silt, grey, stiff 27 uc 26 98 

Silty clay, tan & grey, soft 15 35 50 - 78 uc 59 65 
Silty clay, grey, sort · 24 26 50 - 36 uc 34 87 
Silty claY, tan & grey, finr.. 34 0' 29 83 
Clay, tan & grey, firm 25 2? 48 - 26 uc 26 96 

Silty clay, tan & grey, fil'll: 34 uc 29 92 
Silty clay, tsn, sort 39 uc 33 88 
Clay, tan &. grey, tirm 6 31 63 - 28 uc 37 84 
Clay, tan & grey, finn 6 11 83 - 39 uc 34 81 
Clay, tan&. grey, hard, w/sandy 
silt lenses 35 uc 33 87 
Clay, grey, stiff 7 13 80 - 57 uc 33 88 
Clay silt, grey, finn 8 66 26 - 28 uc 27 97 
Clay, grey, firm 63 20 43 2.70 30 

~: 

UC - Uncontined canpression test 
~ - Quick tri>Uial can;>ression test 
Each UC test value shown is average of two tests 
w% for shear and consolidation tests is r~ter content before testing 
Po comr-uted on basis or existing water table 
Average t50% for test loads of 3.2, 6.4, and 12.8 tons sq/ft. 
Specioen 1.2 in. thick, drained top and bottom. 

• 5-in. diemeter specimen 

~ 

10 

10 

20 

2o 

40 

10 

Consolidat!on l!s~ 
;p p 

c 0 0 t50\< 
TLSg, P't l TLSq P't TLS9. P't ~· ~ 

0.18 
0.19 
0.53 0.20 1.4 0.43 60 23 
0.58 
C,44 
0.37 
0.64 
0.42 0.32 1.8 0.78 44 4l 
0.68 

0.97 

0.70 

0.35 3.2 1.02 20 37 
0.87 
0.65 

0.60 
0.47 
0.24 
0.44 

0.19 
0.17 

0.63 
0.34 
0.52 
0.30 

0.48 4.5 0.80 18 34 

0.63 
0.72 
0.43 
0.55 
0.51 

0.13 
0.16 
0.27 
0.42 
0.41 
0.19 
o.:::6 
0.25 

1.11 
0.62 
0.35 

0.30 4.0 1.46 53 29 
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Consolidation tests 

13. Consolidation tests indicate that the found~tion clays have 

been consolidated to pressures greater than the existing overburden (see 

plates 9 and 10). This overconsolidation may have been caused by alter­

nate \>ratting and drying, as thes-J materials are highly o~ddi zed. The 

computed preconsolidation pressures range from 1.0 to 3. 7 tons per ft 

greater than the existing overburden pressure. Therefore, the laboratory 

recompression void ratio curves were used rather than the straight-line 

virgin curve for settlement co~utationsp The compression indices (Oc) 

for the clay and silty cl~ range from 0.20 to 0.48, \>dth an average of 

0. 33. Hm-revar, as these soils are overconsolidated, the compression 

index is not indicative of the compressibility of the soils in the load 

range imposed by this structure (see paragraphs 22 and 25). 

Shear strength tests 

14. All of tho quick triaxial compression tests (plates 11-16 and 

tablu 1) indicated a¢ of 4 r1.egre,:s or loss. Therefore, a ¢ of zero 

degrees \••as assumed for all clayoy materials, since the frictional 

resistanco contributed b~r the small angles of friction obtained is low 

in relation to the cohesive ohear strength of the material. The 

cohes1Yc shear strengths as determined bJr unconfined compression and 

quick triaxial tests aro plotted on plato 17, 1..rh1ch shows the variation 

of water content and strength "'i th depth. The assignment of shear 

strengths to the various strata listed in paragraph 9 for use in stabil­

ity analyses "ras based on this plot. The range ~d average of test 

results and the shear strength assigned to each general stratum are as 

f'ollows: 



1 

Range of Average Design 
Str~t'Ur.'l Elevation Shear St rengthe Shear Strength Shear Strength 
!-Tumber Ft - MLG Tons/Sg Ft TonsLSg Ft TonsLSg Ft 

1 +2 to -10 0.16 to 0.19 0.18 0.18 
2 -10 to -19 0.27 to o.a8 0.44 o.4o 

a ·19 to -29 0.19 to 0. 8 o. 32 0.25 
-29 to -36 0.70 to 1.10 0.91 0.65 

6 .. 36 to -47 0.60 to 0.72 0.65 0.65 
7 & 8 below -47 0.35 to 0.55 0.46 0.46 

Some erratic test results 'A'ere omitted in preparing the above tabulation. 

The values presented are based on the central 80 per cent of the test 

dRta obtained for the stratum shown. 

15. The selection of the values for the second and third strata 

was weighted in favor of the lot•rer strengths shown by borings 2 and 3. 

The.values assigned to these stratA. are the averages of the shear 

strengths of samples from borings 2 and 3 (see plate 3). The high 

average strength of the fourth str?.tum \<ras reduced to correspond more 

closely ,,ri th the strength obtRined for this stratum in boring 2 (see 

plate ~). All other assigned values are averages of the test results 

for all three borings. 

~""Ccavation 

Construction slepes 

16. In the stability analyses, the bottom of the excavation for 

the control structure ,.,as taken as elev -20. Excavntion in the dry was 

also assumed. 

a. 

The stability analyses consisted of analyzing: 

A circular arc failure \<~thin the soft upper clay 
strRt~ (bottom of arc at elev -10), 



~· 

c. 

A circular arc failure extending down to the stiff 
cl~ stratum (elev -29). 

A sliding wedge (method of planes) failure with the 
horizontal plane at elev -29. 

The critical failure surfaces are sho\~ on pl?te 18. The factors of 

srtfety obtained for a slope of 1 on 3 are as follo'trs: 

.Analysis 

A:rc to elev -10 
Arc to elev -29 
Sli dins ,.,eclge 

Factor of Safety 

2.70 
1.50 
1. )6 

The above fRctors of safety indicate th"'t R slope of 1 on 3 will be 

adcau-=tte. 

Channel slopes 

17. The bottom of the main channel was taken at elev -15 .,.,1 th the 

8 

ground surf~_ce at elev +2. As the ch~nel will be dredF,ed, the analysis 

\>rRs mrtde on the assumption of water in the ch."lnnel at elev +2. An 

analysis of a circular arc do,•rn to the stiff clay strRtum (elev -29) 

sho,·red a. f.-,ctor of sn.fety of 4.0 for a slope of 1 on 2. A sliding 

"'edge !'lnal;rsis Nith the horizont<U plane at elcv -29 gRve R factor of 

s!'lfety of 2. 8. 

13. Bet•-•een the lock gate and the m9.in structure, n. small levee 

'·rill be built to elev +6, giving A. continuous slope from elev +6 to 

elev -15 in the mRin chA.nnel. Analyses of this slope assundng the 

channel de,••A.tered g?LVa the follat·ring results for a slope of 1 on 3: 

Circular arc to -10 
CirculRr a.rc to -29 
Sliding wedge to -29 

F?.c tor of Sa.f ety 

1.86 
1. 50 
1.25 
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A slope of 1 on 3 is considered satisfactory. This levee should be 

constructed of ma.tarial e:v:c"VPt.e~. from the Pleistocene deposits. 

19. :Bec~mse of the tightness of the found<ltion materials, it is 

believed thl"l.t the exc<l.Vr>tion c•m be made in the dry ,,ri thout the use 

of ,,,ell points, qlthough <ldeou!l.te trenches ~.nd sumps '•rill be reouired. 

Found.,tion Design 

Control structure 

20. . The bq_se of the control structure is belm·r the Pleistocene 

Terr~~.ce surfq_ce "'nd '<Till rest on 10 ft of firm cl!':'l.y underlain by stiff 

clay. The cri tic"tl benring lo~ds which ,.Jill be imposed on the founda-

tion ,.rare furnished by the Hississi:opi River Commission Design Section 

An individu~l block of the b~se slnb (4 ft thick, 
15 by 56 ft) immedit:l.tely <l.fter nouring; q = 600 lb 
per sa ft. 

b. A sector gqte (assumed square lo"iding of 70 b:r 70 ft) 
immcdi"l.tely !lfter construction ~d prior to backfilling; 
q = 910 lb per sa ft. 

The bet:lrinr, capacities of the foundq.tion were computed for the above 

• 
lo~dings using Terzaghi 1 s formul"ts, p"tge 125, "Theoretic~! Soil 

MechM.ics 11 rmd the indic<1tod found.,tion strength of ¢ = 0°, cohen on 

(c) = 0.25 ton per sq ft. No surch~rge WM assumed in the computations. 

The results of the computations "l.re ~"S follows: 



Loading 

:B~se sl~b 
Sector g'lte 

:Bearing C ?.p~city ( Lb I So Ft) 
Type of Shear P'Rilure 
Gcner~l Loc~l 

2850 
3710 

Factor of S~fety 
Gen8ral Local 

4.8 
4.1 

~.2 

2.7 

From these comput~tions it ~ppears th~t the found~tion has ~dequate 

10 

bearing capacity to support tha structure. Ho"rever, it is pointed out 

th~t all loose f\nd disturbed soil in the bottom of the exc~vation 

should be removed prior to placement of the filter blanket qnd seal 

course. 

Lock gqte 

21. Tho b"1.se of the lock g~te structure "rill rest on 14 ft of 

firn silty cVw. Tho cri tic:1.l lo'1.dings for the lock gP.te ~re: 

b. 

An individual bloc~r of the bnse slab (3-1/2 ft thick, 
15 by 56 ft); q = 525 lb per so ft. 

The sector gate (assumed sou~re lort.ding 70 by 70 ft); 
q = 762 lb per sq ft. 

For tho ind.icn.ted foundation strength of¢= 0°, c = 0.25 ton per sq 

ft, the l)e<'~.ring C":p~ci ties ,.rore computed <\S in p<\ragra.ph 20. The 

results of tho comput <\tions are as follo,.rs: 

LO!'>.ding 

::9rtso sl~b 

S.:!ctor gate 

:Bearing Cnpncity (Lb/Sa Ft) 
Tyoe of Shear Failure 

General Local 

2850 
3710 

F~ctor of Safety 
General Local 

5.4 
4.9 

3.6 
3.2 

From tho above computations the found~tion appears to have adeq~ate 

bearing capacity to support the structure. Any soft Recent material 

found beneath tho b~se of the structures should be removed ~nd replaced 

"'i th sui table comp'leted material, "'nd all loose disturbed soil in the 

bottom of tho excav~tion should be removed before the filter blanket 

is plA.ced. 
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Settlement 

Control structure 

22. The foundation pressure of the sector gates as furnished by 

the Design ~ection of the m.s~i!:!sippi River Commission is 1892 lb per 

sa ft for the gates closed with the water at elev 6.0 on the Gulf 

side and elev 0.0 on the Grand Lake side, assurndng no buoyancy or 

uplift. N'h.en the hydrostatic pressl.tte beneath the slab (uplift to 

elev o.o) is deducted, the load is reduced to 721 lb per sq ft. As 

the "'eight of the soil excavated will amount to about 1100 lb per sq 

ft, the net settlement load "~Jorill be negative. 

21. As the connecting dikes are joined to the structure by two 

rm·rs of sheet :9iles filled behreen 'd th impervious material, thereby 

keening the main fill some distance from the structure, the additional 

settlement load beneath the structure caused by the dike is less than 

6n lb per so ft.. 3Nen ,.rf th this additional load., the net settlement 

load is still negative. Since the foundation clays have apparently 

been overconsolidated by alternate wetting Rnd drying (see Laboratory 

Tests) and since the net settlement lol'l.d is negative, there should be 

little or no settlement follo,dng construction as a result of the 

structure loads, if all loose and disturbed material is removed from 

the bottom of the excavation before the filter is plnced. Expansion 

of the foundation due to unloading by the excavation and reconsolida­

tion under the structure load will cause very little settlement, as 

the foundation materials are overconsolidated. 

24. From the above analysis, it is considered that no piling 

will be necessa.ry below the sector gates. 



Lock gates 

25. The loads of tho lock gate section are summarized below: 

Construction condition ...•....••..•••• 
1!Tater elev 6.0 (Gulf side) 

0.0 (Grand Lake side) 
no t1p 1.1 ft ................. . 

'•!nter elev 6.0 (Gulf side) 
0.0 (~rand Lake side) 
uplift to 0. 0 .••••••.....•• 

1tfeight of excavated soil •..••..••••••• 
Net settlement load • , •••••.•.•..•.•..• 

Load in 
Lb/Sg Ft 

762 

1399 

555 
830 

Negative 

12 

The load c~.used b~r the dike <tri 11 be less than 120 lb per sq ft beneath 

the lock gate structure. A fill to be placed north of the dike and 

west of the lock channel to be used for the caretaker's residence will 

add about 25 lb per sq ft to the settlement load beneath the lock gate. 

The net settlement load is still negative. If any soft Recent material 

found beneath the base of the lock gate is replaced 1.orith suitable 

compMted backfill. and if all loose disturbed soil is removed from 

the bottom of the excav~tion. there should be little or no settlement 

follo~ring construction due to the structure loads. 

26. No piling is consiclered necessar~" beneath the lock gate. 

Under seepage 

27. Uhderseepage as a result of differential head against the 

gates (6 ft) is of little significance, because of the very low permea-

bility of the foundation material. HOwever, as it will be necessary 

to dewater the gate structures in the event repairs are necessary to 
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the gates, uplift beneath the structure must be consid~red. If no 

means of pressure relief is provided, the uplift might exceed the 

weight of the structure. Therefore, a filter blanket with a collector 

pipe has been placed beneath the base slab (see pla.te 4) so that no 

differential in head can exist between the bottom and top of the slab. 

2S. The filter blanket is composed of two lnyers; 6 in. of 

gravel E beneath the concrete stabilization course, and 6 in. of 

filter sand A beneath gravel E. A third filter material, gra~l C, 

should be placed around the collector pipe. This filter should have 

a minimum thickness of 4 in. measured from the outer circumference of 

the collector pi!Je. The gradations of those materials are shm•'ll on 

plate 20. The specific~tions for no. 4 to 3/4-in. concrete aggregate 

satisf~r the limits set for gravel 0, And fine concrete aggregate may 

be used as filter sand A. The collector pipe is 4-in. perforated clay 

pipe (1/2-in. holes). The outlet for the collector pipe will be 

brought un in the ,.rall of the structure and d.ischP.rges into the struc­

ture behind the gate at elev -13. The outer limit of the filter 

blanket shall not be closer than 10 ft to the edge of the structure. 

The layer of filter sand A should be compacted by 4 to 6 coverages of 

a tractor, as this material might bulk and cause settlement of the 

structure if placed in a loose condition. 

29. In order that a check m~ be made on the performance of the 

filter during operations, it is recommended that two piezometers be 

installed under each gate. The location of the piezometers is shown 

on plate 4 and details of the piezometers on plate 19, The 'A' 



piezometers are to measure the hydrostatic pressure in the foundation 

material immediately belo~tr the filter. The 1:B 1 piezometers are to 

measure the hydrostatic pressures in the filter and to give an indica­

tion as to the head lose in gr~vels :B and C and the collector pipe. 

The screens for tho 1 A' pie~omoters should be 12-in. lengths of 

1-1/4-in. all-br"'.SS \lrell P"int, such HS Clayton-Mark, "ri th No. 30 

slots. The scre•:m should be placed vertically in a 12-in. diameter 

hola about 4 ft deep, ,,1_ th the cent ,"r of the scroen about 2-1/2 ft, 

belo"r the bottom of fi lt0r sand A. The hole should bo backfilled vi th 

filter sMd A o~cccpt for the 12 in. il!li!lediately belot" the filter. In 

this 12 in. a sand-bentonite seal should be placed around the vertical 

piezomet8r pipe. The riser pipe should be 1'2-in. brass pipe, so as 

to reduce the time lag in the piezometer readings. The 1 ~ 1 piezomete-s 

should have a 12-in. screen placed hori~ontally in filter sand A. For 

tho •~• piezometers, 1-1/4-in. brass riser nipe may be used. The 

pipes fro~ tho piezometers to the riser pipes should be placed on a 

slope of about 1 on 15 so as to allo"' an;;r air in the piezometers to 

escape to the riser pipes. The riser pip0s shoulCl. be brought up in 

the vrall of the structure and capped just above the top of the wall. 

The top of e~.ch piezometer should be permn.nently stencilled "r.l th the 

piczoneter number. 

30. When the structure is dewatered, the maximum permissible 

difference between the •A1 piezometer reading and the water elevation 

in the g~te is 5.0 ft. This value provides a factor of safoty of 1.3 

against gener~l uplifting of the structure. 
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Riprap 

31. The purpose of eravel blAnkets beneath riprap is to retain 

the foundation material, and the eravel must be of euch grading that it 

will not pass through the voids of the riprap. Based on these consider-

at ions, 1 t is rt3commended thP.t the gravel blanket beneath the riprap in 

the.vicinity of the structure be as follows: 

~· A 7-in. layer of gravel F immediately below the riprap. 

b. A 5-in. l~yer of filter sand AA beneath gravel F and on 
the foundr.tion soils. 

~he recommended limiting grad~tions of these filter materials are shown 

on plate 21. The standard concrete sand specifications as shown by 

the sand symbol f~'tll within the limits of the filter sand AA,,:and.No. 4 ... .· 

to 3/4-in. concrete aggregate satisfies the requirements for gravel F. 

However, it is pointed out that the concrete gravel represents about 

the minimum possible size of gravel F. Should it be used beneath the 

riprap, it ~.-rould be desirable ei thor to chink the ha.nd-placod riprap 

or place the spalls from the ripr!'tp on top of the gr~vel blanket before 

nl~ccment of the coarser stone. 

Spoil Banks 

32. It was indic!'tted by the Uississippi River Commission Design 

Section that most of tho excavated material ,.,ould be used as fill for 

the caretaker's residence. This fill mRY be placed adjacent to the 

lock portion of the channel to provide a continuous slope of 1 on 3 

from elev +6 to elev -10. HOwever, the portion of the fill composed of 

the soft Recent top strata should be placed some distance from the 
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excavation, and only material from the firmer Pleistocene formation 

should be placed near the channel. No spoil should be placed closer 

than 50 ft to the excavation for the control structure, and the height 

of such spoil should not be greater than 5 ft ,.ri th a slope of 1 on 3. 

Fender Piles 

~3. An axial load of 15 tons per pile and an average pile diame-

ter of 10 in. ,.rere assumed for the design of the fender piles. For a 

factor of safety of 2.0, the required penetration is 24 ft for friction 

piles, assuming that the friction developed is equal to the cohesion of 

the material in \•rhich the pile is dri van. This penetration below the 

bottom of the channel at the lock gate, elev -10, gives a pile length 

of roughly 40 ft if the piles are to be cut off at elev +6.0. This 

penetration should be satisfactory for any fender piles or dolphins 

near the control structure. 

Cone lusi ons 

)4. The follO\·ring conclusions are made: 

!· Slopes of l on 3 for the construction excavation for 
the structure are satisfactory. 

~. Slopes of 1 on 2 are satisfactory for the dredged 
channel. 

~· The foundation beneath the structuras has adequate 
bearing capacity to support the structures. No piling 
is considered necessary beneath the control or lock 
gate structures. 

~. In the event the Recent top stratum is found to extend 
below a portion of the base of the structures, it 
should be removed and replaced with compacted material. 



e. 

f. 

~-

~-

i. 

Little or no settlement is expected following con­
struction due to structure load imposed on the 
foundation. 

Filter blankets should be placed under the structures 
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to prevent excessive uplift when the gates are dewatered 
for repair. Piezometers should be installed to check 
the operation of the filters. 

Fill for the caretaker's residence may be placed to 
elev +6, giving a continuous 1 on 3 slope into the 
lock channel, if firm Pleistocene material is used for 
the fill adjacent to the channel. 

No spoil should be placed closer than 50 ft to the 
excavation for the control structure, and the height of 
such spoil should be not greater than 5 ft ~nth a slope 
of 1 on 3. 

A penetration of about 24ft will.be ~atisfactory for 
the fender piles or dolphins. 
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