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Harrison/Dave, 13 August 1996 

Enclosed are the soil shear strengths to be used for the Colorado River Boat 
Basin, 'IX. 

I ran CWALSHT (based on an imput file I copied from Dave's computer) using 
the new long term strengths. I came up with a wall bottom elevation of -26.5 
(32.5 foot wall). My input and output files are on the disk (CO-RES.lN) for you 
to use/review if you want. 

Let me know if you come up with a similar design. I didn't check the wall with 
short term strengths, this should still be done. 

Also curious about the recommended construction sequence when the wall will 
be replaced. 

Has someone worked up a plan sheet yet? If so I have coordinates of the 
boring to add. 

Thanks 

Ira 



Project: Colorado River Locks, Boat Basin, Tx SUMMARY OF LABORATORY TEST RESULTS 

Contract No. DACW64-95-D-0007 Delivery Order No. 0013 Boring No. 96-63 

SPT Dry Wet 
S# Depth PP Blows Visual USC Me Unit Unit 

(ft) (tsf) per Classification (%) Wt Wt 
Foot (pef) (pef) 

1 0-2 2.75 Clay,w/shell & shell fragments,Very stiff, CH 18.7 . 

Brown 
2 2-4 Shell & shell fragments,w/sand,Very loose, GM, 

Gray 
3 4-5.5 3 Shell & shell fragments,w/sand & clay seams, ML 

Very loose, Gray 

4 7-9 Sandy Silt,w/clay seams & shell fragments, ML 
Very 100se,Gray 

5 9.10.5 3 Sandy Silt,w/clay seams & shell fragments, ML 
,1<- Very 100se,Grav 

6 12-14 0.75 Clay,w/shell fragmens&sand seams, Medium CH 33.1 89.4 119.0 
stiff, Bra w n 

7 14-16 1.75 Clay, w/calc nod & fer stains,slickensided,Stiff, CH. 27.6 
Reddish brown 

8 16-18 2.75 Clay,w/calc nod & fer stains, slickensided, Very CH 1&,1 9") . stiff,Reddish brown $W'> 

9 18-20 2.50 Clay, w/ferrous stains&sand seams,slickensided, CH 
Very stiff,Brown C ..N~ 

10 20-22 2.75 Clay,w/ferrous stains&sand seams,slickensided, CH 27.1 
Very stiff,Brown \ 

11 22-24 3.25 Clay,w/calc nod ferrous stains&silt pockets, -- 1-Z.'} /03 slickensided,Verv stiff,Reddish brown S:JJi) C-L-
12 24-26 3.50 Clay,w/ferrous stains & sand seams,Very stiff, 

Reddish brown S\A,)'O 
CH 

13 26-28 3.75 Clay, w/ferrous stains silt parting & sand seams, CH 29.5 
Very stiff,Reddish brown & Yellowish gray 

14 28·30 1.25 Silty Clay,w/ferrous stains & sand seams, CL 21.1 103.6 125.5 
Stiff, Yellowish brown & Yellowish gray 

15 30·32 Silty Sand, Medium dense,Reddish brown SM 

16 32-33.5 14 Silty Sand, Medium dense,Reddish brown SM 

17 34-36 3.50 Clay,w/ferrous stains & silt seams,Very stiff, CH 29.8 93.7 121.7 
Reddish brown 

18 36·38 3.75 Clay,w/ferrous stains silt seams & silt pockets, CH 21.6 
Very stiff, Reddish brown 

19 38·39.5 18 Sandy Silt,Medium dense, Reddish brown ML 

20 42-44 1.50 Clay,w/ferrous stains silt seams&sheJI fragments CH 29.0 
Stiff, Reddish brown .. 

S # : Sample Number, P P • Pocket Penetrometer Readmg, USC: Umfled SOIl Classlfcatlon, M c. MOisture Content 
q u : Uncogined Compressive Strength, W 0 H : Weight of hammer, WOP: Weight of Pipe 

pc? ,excel,original.xis Geotest Engineering. Inc, 

LL 
(%) 

74.0 

~5 

49 

36.0 

69.0 

PL 
(%) 

28.0 

I') 

(5 

18.0 

27.0 

N~ 3ZI)Z9&6!:S 
& : "0'17 b 74fc, .342-
B.£J;; (,_ i PT riLT. 

Mechanical Analysis Torvana 
% Passin Shear qu 

Strength 
#4 #10 #40 #100 #200 (tsf) (tsf) 

100.0 100.0 99.2 97.1 96.4 0.62 

1fi, 

9( 

100.0 100.0 100.0 97.5 84.3 1.01 

Page __ ,_ of 



Project: Colorado River Locks, Boat Basin, Tx SUMMARY OF LABORATORY TEST RESULTS 

Contract No. DACW64-95-D-0007 Delivery Order No. 0013 Boring No. 96-63 

SPT Dry Wet 
S# Depth PP Blows Visual USC Mo Unit Unit 

(ft) (tsf) per Classification (%) Wt Wt 
Foot (pcf) (pof) 

21 44·46 1.50 Clay,w/ferrous stains & shell fragments,Stiff, CH 32.1 89.8 118.7 
Dark brown 

22 46·48 1.00 Clay,w/ferrous stains & organic material, Stiff, CH 1..7.6 % Dark Brown & Gray ~ uJ D 
23 48·50 1.00 Clay,w/ferrous stains & org~ic material,Stiff, CH 

Dark Brown & Gray _ vJl"',;:. 
24 50·52 1.00 Clay, w/organic material,Stiff,Dark gray CH 33.4 

25 52·54 2.50 Silty Clay,w/silt seams silt pockets & organic CL 18.7 
material,Verv stiff, GraY 

26 54·56 3.50 Silty Clay,w/ferrous stains sand seams&sand CL 18.8 110.9 131.8 
Ipockets,Verv stiff ,Gray 

27 56·58 4.25 Silty Clay,w/ferrous stains sand seams&sand CL 17.6 
loockets,Hard,Gray & Yellowish qray 

28 58·59.5 21 Silty Sand,Medium dense, Yellowish gray SM 

29 59.5·61 28 Silty Sand,Medium dense, Yellowish gray SM 

.. 
S # : Sample Number. P P : Pocket Penetrometer Readmg, USC. Unified Soli Classlfcatlon, Me: MOisture Content 
q u : Uncogined Compressive Strength, W 0 H : Weight of hammer, WOP: Weight of Pipe 

pc1.excel.original.xIs Geotest Engineering, Inc. 

LL 
(%) 

61.0 

50 

41.0 

PL 
(%) 

25.0 

Ic" 

20.0 

Mechanical Analysis Torvane 
% Passin Shear qu 

Strength 
#4 #10 #40 #100 #200 (tsf) (tsf) 

100.0 100.0 100.0 98.0 93.8 1.15 

98 

Page __ _ of 



JOB NO. 114008611 DATE 7/5/96 

PROJECT Colorado River Locks, 
Boat Basin 

AREA Matagorda, Texas 

BORING NO. 96-63 SAMPLE NO. 6 DEPTH 12-14 ft 

SPECIMEN NO. 1 

CLASSIFICATION 
Clay,w/shell fragments&sand seams,Medium stiff,Brown 

Tare No. HP-17 Height 5.595 in. 
Tare plus Wet Specimen 372.94 gm Average Diameter 2.830 in. 
Tare plus Dry Specimen 290.83 gm Initial Area 6.290 sq in. 
Water Weight 82.11 gm Volume 35.194 cu in. 
Tare Weight 42.73 gm Volume of Solids cu in. 
Wet Specimen 1099.85 gm Void Ratio 
Dry Specimen 826.36 gm Saturation % 
Water Content 33.10 % Dry Density 89.4 lb/cu ft 
Specific Gravity of Solids 
LL = 74 PL = 28 PI = 46 

Proving Ring No. 10170 
Proving Ring Constant, K = .766 lbs/div. 

Elapsed Dial Cumulative Proving Ring Axial Axial Area Compr. 
Time Reading Change Dial Reading Load Strain Corr. Stress 

min. 0.001" in. lb sq in. tsf 
------- ------- ---------- ------------ - - - -- ------ ------ ------

. 0 o . .000 .0 .0 .000 6.29 .000 

. 2 10 . .010 8.0 6.1 .002 6.30 .070 

.4 20. .020 14.0 10.7 .004 6.31 .122 

. 6 30 . .030 22.0 16.9 .005 6.32 .192 

. 8 40 . .040 32.0 24.5 .007 6.34 .279 

.9 50. .050 42.0 32.2 .009 6.35 .365 
1.1 60. .060 51. 0 39.1 .011 6.36 .442 
1.4 80. .080 63.0 48.3 .014 6.38 .544 
1.7 100. .100 69.0 52.9 .018 6.40 .594 
2.0 120. .120 72.0 55.2 .021 6.43 .618 
2.4 140. .140 73.0 55.9 .025 6.45 .624 
2.7 160. .160 72 .0 55.2 .029 6.48 .613 



<D 
IX) 
o 
o .... 

a 
Z 

.0 
a 
~ 

Failure Sketches 
0.8 

r---

: ;1 : 0.6 

I I 

If: '" - - _-C:! <T • ;::,-
Vi • • " 0.4 iil 
• > .0; 

• E 
a. 
E 
0 
0 

0.2 

0 Controlled stress 0.0 
0 1 2 

[g] Controlled strain 
Axial Strain. % 

Test No. 1 

Type of Specimen Undisturbed 

Water content w, 33.1 " 
a Void ratio e, 
z 
E Saturation S, " 

Dry density, Ib/cu ft y, 89.4 

Time to foilure, min t, 2.37 

Unconfined compressive 
strength, T/sq ft 

q. 
.62 

Undrained shear strength. T/sq ft S. .31 

Sensitivity ratio S, 

In'lticl specimen diameter, in. 0, 2.830 

Initiol specimen height, in. H, 5.595 

Classification CJoy,w/shell fragments&sond seams,Medium stiff,Brown 

LL 74 ! PL 28 I PI 46 

Remarks Project Colorado River Locks. 

Boot Basin 

Area Matagorda, Texas 

Boring No. 96-63 

Depth 12-14 ft 
EI 

" 
" 

EM 1110-2-1906 
Appendix Xl 

30 Nov 70 

3 4 

" " 

" " 

I G, 

Sample No. 6 

Date 7/5/96 

UNCONFINEQ COMPRESSION TEST REPORT 

ENG FORM 3659 
1 JUN 65 

Geotest Engineering, Inc. 
PLATE XI-2 

PLATE 



JOB NO. 114008611 DATE 7/5/96 

PROJECT Colorado River Locks, 
Boat Basin 

AREA Matagorda, Texas 

BORING NO. 96-63 SAMPLE NO. 14 DEPTH 28-30 ft 

SPECIMEN NO. 1 

CLASSIFICATION 
Silty Clay,w/fer stains&sand seams,Stiff,yellowish brown&yellowish gray 

Tare No. IB-12 
Tare plus Wet Specimen 357.73 gm 
Tare plus Dry Specimen 302.88 gm 
Water Weight 54.85 gm 
Tare Weight 43.35 gm 
Wet Specimen 1159.82 gm 
Dry Specimen 957.47 gm 
Water Content 21.13 % 
Specific Gravity of Solids 
LL = 36 PL = 18 PI = 

Height 
Average Diameter 
Initial Area 
Volume 
Volume of Solids 
Void Ratio 
Saturation 
Dry Density 

18 

Proving Ring No. 10170 

5.595 in. 
2.830 in. 

6.290 sq in. 
35.194 cu in. 

cu in. 

% 
103.6 lb/cu ft 

Proving Ring Constant, K = .766 lbs/div. 

Elapsed 
Time 

min. 

.0 

.2 

.4 

.6 

. 7 

. 9 
1.1 
1.4 
1.7 
2.0 
2.3 
2.6 
3.0 
3.3 
3.6 
4.0 
4.3 
4.6 
4.9 
5.3 
5.6 

Dial 
Reading 

0.001" 

o. 
10. 
20. 
30. 
40 . 
50 . 
60. 
80. 

100. 
120. 
140. 
160. 
180. 
200. 
220. 
240. 
260. 
280. 
300. 
320. 
340. 

Cumulative 
Change 

in. 

.000 

.010 

.020 

.030 

.040 

.050 

.060 

.080 

.100 

.120 

.140 

.160 

.180 

.200 

.220 

.240 

.260 

.280 

.300 

.320 

.340 

Proving Ring 
Dial Reading 

.0 
18.0 
31.5 
39.0 
45.0 
50.0 
55.0 
63.0 
71.0 
79.0 
87.0 
95.0 

102.0 
108.0 
113.0 
117.0 
119.0 
120.5 
121.5 
122.0 
122.0 

Axial 
Load 
lb 

.0 
13 .8 
24.1 
29.9 
34.5 
38.3 
42.1 
48.3 
54.4 
60.5 
66.6 
72 .8 
78.1 
82.7 
86.6 
89.6 
91.2 
92.3 
93.1 
93.5 
93.5 

Axial 
Strain 

.000 

.002 

.004 

.005 

.007 

.009 

.011 

.014 

.018 

.021 

.025 

.029 

.032 

.036 

.039 

.043 

.046 

.050 

.054 

.057 

.061 

Area 
Corr. 
sq in. 

6.29 
6.30 
6.31 
6.32 
6.34 
6.35 
6.36 
6.38 
6.40 
6.43 
6.45 
6.48 
6.50 
6.52 
6.55 
6.57 
6.60 
6.62 
6.65 
6.67 
6.70 

Compr. 
Stress 
tsf 

.000 

.158 

.275 

.340 

.392 

.434 

.477 

.544 

.611 

.678 

.744 

.809 

.866 

.913 

.952 

.982 

.995 
1.004 
1. 008 
1. 009 
1. 005 
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a. 
E 
0 
u 

0.3 

0 Controlled stress 0.0 

[gJ 
0 

Controlled strain 

Test No. 

Type of Specimen 

Water content 

" 
Void ratio 

" 'c Soturot'lon 

Dry density, Ib/cu ft 

Time to failure, min 

Unconfined compressive 
strength, T/sq ft 

Undrained shear strength. T/sq ft 

Sensitivity ratio 

In'ltial specimen diameter, in, 

Initial specimen height, in. 

Classification Silty Clay,w/fer stains&sand 

2 4 

Axial Strain, % 

1 

Undisturbed 

Wo 21.1 " " 
eo 

So " " 
Y. 103.6 

t, 5.28 

q. 
1.01 

S. .50 

S, 

Do 2.830 

Ho 5.595 

seams,Stiff,yellowish brown&yellowish 

EM 1110-2-1906 
Appendix XI 

30 Nov 70 

6 8 

" " 

" " 

gray 

LL 36 I PL 18 I PI 18 I G, 

Remarks 

ENG FORM 3659 
1 JUN 65 

Project Colorado River Locks, 

Boot 8asin 

Area Matagorda, Texas 

Boring No. 96-63 Sample No. 14 

Depth 28-30 
EI 

ft Dote 7/5/96 

UNCONFINED COMPRESSION TEST REPORT 

PLATE XJ-2 
Geotest Engineering, Inc. 

PLATE 



JOB NO. 114008611 DATE 7/5/96 

PROJECT Colorado River Locks, 
Boat Basin 

AREA Matagorda, Texas 

BORING NO. 96-63 SAMPLE NO. 21 DEPTH 44-46 ft 

SPECIMEN NO. 1 

CLASSIFICATION 
Clay,w/ferrous stains&shell fragments,Stiff,Dark brown 

Tare No. 
Tare plus Wet Specimen 
Tare plus Dry Specimen 
Water Weight 

M-10 
429.00 
335.04 

93.96 
42.73 

1096.79 
Tare Weight 
Wet Specimen 
Dry Specimen 
Water Content 
Specific Gravity of 
LL = 61 PL 

830.00 
32.14 

Solids 
= 25 

gm 
gm 
gm 
gm 
gm 
gm .. o 

PI = 

Height 
Average Diameter 
Initial Area 
Volume 
Volume of Solids 
Void Ratio 
Saturation 
Dry Density 

36 

Proving Ring No. 10170 

5.595 in. 
2.830 in. 

6.290 sq in. 
35.194 cu in. 

cu in. 

% 
89.8 lb/cu ft 

Proving Ring Constant, K = .766 lbs/div. 

Elapsed 
Time 

min. 

.0 

.2 

.4 

.6 

.7 

.9 
1.1 
1.4 
1.7 
2.0 
2.3 
2.6 
3.0 
3.3 
3.6 
4.0 
4.3 
4.6 
4.9 
5.3 
5.6 
5.9 
6.3 
6.6 
6.9 
7.3 

Dial 
Reading 

0.001" 

o . 
10. 
20. 
30. 
40. 
50. 
60. 
80. 

100. 
120. 
140. 
160. 
180. 
200. 
220. 
240. 
260. 
280. 
300. 
320. 
340. 
360. 
380. 
400. 
420. 
440. 

Cumulative 
Change 

in. 

.000 

.010 

.020 

.030 

.040 

.050 

.060 

.080 

.100 

.120 

.140 

.160 

.180 

.200 

.220 

.240 

.260 

.280 

.300 

.320 

.340 

.360 

.380 

.400 

.420 

.440 

proving Ring 
Dial Reading 

.0 
9.0 

20.0 
31. 0 
43.0 
53.0 
63.0 
75.0 
85.0 
92.0 
99.0 

105.0 
110.0 
114.0 
119.5 
123.5 
127.0 
129.5 
132.0 
134.5 
136.5 
138.0 
140.0 
141.0 
142.0 
142.0 

Axial 
Load 
lb 

.0 
6.9 

15.3 
23.7 
32.9 
40.6 
48.3 
57.4 
65.1 
70.5 
75.8 
80.4 
84.3 
87.3 
91. 5 
94.6 
97.3 
99.2 

101.1 
103.0 
104.6 
105.7 
107.2 
108.0 
108.8 
108.8 

Axial 
Strain 

.000 

.002 

.004 

.005 

.007 

.009 

.011 

.014 

.018 

.021 

.025 

.029 

.032 

.036 

.039 

.043 

.046 

.050 

.054 

.057 

.061 

.064 

.068 

.071 

.075 

.079 

Area 
Corr. 
sq in. 

6.29 
6.30 
6.31 
6.32 
6.34 
6.35 
6.36 
6.38 
6.40 
6.43 
6.45 
6.48 
6.50 
6.52 
6.55 
6.57 
6.60 
6.62 
6.65 
6.67 
6.70 
6.72 
6.75 
6.77 
6.80 
6.83 

Compr. 
Stress 
tsf 

.000 

.079 

.175 

.270 

.374 

.461 

.546 

.648 

.732 

.789 

.846 

.894 

.933 

.964 
1. 007 
1. 036 
1. 062 
1.079 
1. 095 
1.112 
1.124 
1.132 
1.144 
1.148 
1.152 
1.147 
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0 
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Test No. 

Type of Specimen 

Water content 

] 
Void ratio 

~ Soturation 

Dry density. Ib/cu ft 

Time to failure, min 

Unconfined compressive 
strength, T/sq ft 

Undrained shear strength, T/sq ft 

Sensitivity ratio 

Initial specimen diameter, in. 

Initial specimen height, in. 

Classification Cloy,w/ferrous slains&shel! 

LL 61 I PL 

Remarks 

ENG FORM 3659 , JUN 65 
Geotest 

EM 1110-2-1906 
Appendix XI 

30 Nov 70 

2 4 6 8 

Axiol Strain, % 

1 

Undisturbed 

Wo 32.1 ,. ,. ,. ,. 
eo 

So ,. ,. ,. ,. 
y, 89.8 

t. 6.92 

qo 
1.15 

S, .58 

S, 

Do 2.830 

Ho 5.595 

fragments, Stiff, Dark brown 

25 I PI 36 I G, 

Project Colorado River Locks. 

Boot Basin 

Area Matagorda, T exos 

Boring No. 96-63 Sample No. 21 

Depth 
EI 

44-46 ft Dale 7/5/96 

UNCONFINED COMPRESSION TEST REPORT 

PLATE XI-2 
En g ineerin g, Inc. 

PLATE 
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TABLE 1 

RBSUIlrS OF TESTS OF DISTlJRBIID AND UNDIS"l'tJRBBD BOIL ~LBS 

NOl'B= '* ALL SOIL SAMPLES 'THA"I' DO NOT RAVE oc:MPLETE LABOAA'I'ORY TgsT DATA 

'MERE VISUAI.!.Y cr...1U3SIFIBD ONLY. CBSMD-£TE-GL. REPORT No. 16608 Colorado River Locks - Boat Basin 

BORING NO. SHDNO. FLD NO. DRP'l>I. FT OR SA PI LL PI. PI I.S ItC •• PCF MAJOR TESTS DBSCRIPTlON OF MATERIAL 

9. .. 96\18.8a CORE-8 16.. a - 18, () 1 1 98 ~3 '" .. 26.1 99 OS m - FAT CLAY~ DI.LOM'ISH RHD- "1'l'H LIGlf'l' GRAY, MOIST. VERY STIFF 

{PENS."" 2.75-3.5 7SF}~ CM£AREOUS WITH CAIO.lU;oug 1f()()tILgS~ 

I?IECBS all' SIm-8KBLtS. SCATl'ERBD BLACK. STAINING. 

•• .3 96\1889 00RE-9 18.{) - 2G.D CIi- PAT CL1Ly-~ REDDISH BROlfN ... MOIST .. VERY STIPP (PBNR.= 3.S 1'SI?)~ 

<:lILCARl!OUS. pIECES OF SBA-SHBLLS .. POCKETBS ADD SEJIJMS OF' 

FlNB SAIm ... SCATrBRBD BLACK STAlNIIIG. 

96 ., 96\1890 CORE-l1 22.0 - 24.0 0 9 9> •• 1S 3< 22.9 103 DS CL- !.BAN CLAY .. YELLOifISK RED 'KIm LlGaT GRAY. MOIST, VERY STIFP 

lPBNE •• 3.5 TSP}~ CALC'ImEOUS NI:TH CM..CARBOUS NODlJLBS. 

POC'EETS OF FIlm $MD, SCA'l"l'BRED BLACK .$'lAINDe. 

•• S> 96\1391 OORE-12 24.0 - 26.0 CH- FAT CLAY. ,REDDISH BRONN HIm YBL.LOJII. MOIST .. &TIFF 

{PErm .... 3.25 TSF). CALCARBDUS "1m CM.C.l!.RBODS HODUI.Rs. PIECES 

OF SlIALB. PBIf POCICRTS OF SMID, SCAT'l'BRSO BJAC'K STAINING. . ~ .3 906\1892 CORR-22 "S.D - 48.G 0 2 •• 50 ,. 3. 27.8 •• DS CIi - PAT CEai\Y. J..IGHT GRAY WIn! YBLLOMISH BRONN, I«)Isrr STIFF 

(PBRE. =- 1.25 'TSE'). CALCAREOUS WITH CALCARBcm.s NDOOLBS. 

80MB FIlm SAND. SCATl'BRBD mACK STAlIUKG. 

9. 63 96\1893 OORB-23 48.0 • 50.0 CH - FAT Cr.M'. DARK GRAnSH BROKN ... MOIST. STIFF CPBNB.IC-1.5 TSF) r 

CALCARBOUS WITH CM.CARROUS NOOOLE'S, FBIJ POCltE'l'S OF SAND. 

SCAT'I'RREO BLACK S'l'AINIJi83:. 

1] 

'" :n 
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0.15 
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o 0.1 0.2 0.3 

Hor iz. De TOi"m .• in 

SAMPLE DATA 
SAMPLE TYPE: UNDISTURBED 

DESCAIF'nON: FAT CLAY (CHl 

LL" 63 PL'" 19 PI= 44.0 
SPECIFIC GRAVITY= 2.70 

REMARKS: SPECt~IC GRAVITY EST. 

FIG. NO. 

0.4 

1.20 
AESULTS 

c. 0.20 

0.60 

o 

5. ~ J C; .... 'fi;T.e!" I:. ~ 

$";" .'Yny =- Gk'1I'<f 

SAMPLE NO. 

WATER CONTENT, % 
..J DRY OENSny. !=leT 
~ SATURATION. % 
l:; VOID RATIO 
~ DIAMETER. ion. 

HEIGH!. in 

WATE~ CONTENT. % 
t;; CAY DENS!TY. pc l' 
w SATURATION. % 
t- VOID RATIO 
t- DIAMETEA. in 
.q; HEIGHT. in 

NOAMAL STAESS. tar 

MAX. SHEAA. tst 
e~'v"A'-
P'£-Si o,,~t. OJ 0,'" 

STRAIN RATE. %/min_ 

ULT. SHEAR. tSf 

.. ; .. , . ,~,,:, "!'~":'~" ">~":" . 
":'~"!":" ":'.:'~". 

, '~"i' "!'~":'i" .,:,,:,.; ... 
. ':":' ":':" ~.~. . ., 

5:' I~ -I 7"" ,;' ~,' 
V' •• UT"," (5'n p'f) 

1 " 3 

26.3 24.8 25.7 
97.6 101.2 100.1 
97.6 100.6 101.5 

0.727 0.666 0.664 
2.61 2.6:1 2.51 
1.00 :t. 00 :1.00 

26.5 24.9 23.7 
97.2 101.7 102.2 
97.6 102.3 98.6 

0.734 0.667 0.649 
2.61 2.6~ 2.51 
1.00 1.00 0.98 

0.25 0.50 1.00 

0.27 0.52 0.56 
• I~S' .bo ,g .. 
~i'; ."'Z.s5 ~'SI:;-

o.oo~ o.oo~ 0:003 

0.15 0.25 0.32 

CLIENT: US AAMY COAPS OF ENGINEERS 
GALVESTON DISTRICT 

F'ROJECT, COLORADO RIVEA 
BOAT BASIN 

SAMPLE LOCATION; BORING: 96-63. CORE-So 
15.0'-:19.0', ewo LAB No. 96/1888 (J,,'¢..675F 

PRO.J. NO_: 16608 DATE: AUG :199S 
DrRECT SHEAR TEST 

CORPS OF EN6II£ERS - SOUTtIWESTEFIN 
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0.80 

+' 

r[) O.SO "' ~ L 
+' 
UJ 

L 0.40 
'" III 
.c. 
UJ 

0.20 

D4 

o 
o 0.1 0.2 0.3 

Horiz, Deform" 

SAMPLE DATA 
SAMPLE TYPE: UNDISTURBED 
DESCRIPTION: lEAN OLAY (ell 

in 

LL= 49 PL= 15 Pl= :34.0 
SPECIFIC GRAvliY=2.68 
REMARKS: SPECIFIC GRAVITY EST. 

FIG. NO. 

0.4 

'

'" ~ .c. 
(J) 

2.40 

SAMPLE NO. 

RESULTS 

C. tsf 0'.25 

Q>, aeg 27.0 

WATER CONTENT. % 
-1 DRY DENSITY, per 
;::; SATURATION, % 
~ VOIO RATIO 
Z DIAMETER, in 
H HEIGHT. in 

WATER CONTENT, % 
tr; DRY DENSITY. pef 
w SATURATION, % 
1- VOID RATIO. 
1- DIAMETER. in 
<C HEIGHT. in 

NORMAL STRESS, tsf 

MAX. SHEAR, tsf 
I'fS IOVA1--

STRAIN RATE. %/min. 

ULT. SHEAR. tsf 

, , .. " 
, • <,,1, .:. oj ••• : .. ~ •• ! .. : .... : .. , .. . '" 
• '~"I'~":' ";'~"~'~" ":"~ 

· . ~. -1'~' '? .. r' ':' .~. ';" . ~. '1' 
, ';"; .. : .. : .... ~ .. :":.; .. ';":' ... , 

, , ,. ,," " 
· .~ .. !.~ .. ! ..• ~.~ •. !.~" .~ .. :. "!" 

tsf 

i 2 :3 

24.:3 22.4 2:3.S 
100.9 104.:3 102.2 
98.7 99.4 100.0 

0.660 0.604 0.639 
2.51 2.5:1 2.51 
1.00 1.00 1.00 

25.7 23.3 23.9 
10l. :3 105. :l 103.4 
105.9 105.6 103.8 
0.651 0.592 0.618 
a.6i 2.51 2.51 
1.00 0.99 0.99 

0.26 0.50 1.00 

0.39 0.47 0.76 
.1 I. ,fB" .3 l. 

0.003 0.003 0.003 

0.12 0.10 0.26 

CLIENT: US ARMY CORPS OF ENGINEERS 
GALVESTON DISTRlCT 

PROvECT: COLORADO RIVER 
BOAT BASIN 

SAMPLE lOCATION: BORING: 96-63, CORE-i1. 
23.0'-23.S', SWO LAS NO. 96/1690 ovz .1B~ 

PROvo NO.: 16609 DATE: AUG :1996 

OIRECT SHEAR TEST 

CORPS DF ENBltEERS - SDU1HWE.STEJlH 
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o 0.1 0.2 0.3 

Hori". [leform., in 

SAMPLE DATA 
SAMPLE TYPE, UNDISTURBED 
DESCRIPTION: FAT CLAY (OH) 

LL.= 50 PL= 18 PI- 34.0 

SPECIF1C GRAVITY= 2.70 

REMARKS: SPEC!FtC GRAV!TY EST. 

FIG. NO. 

0.4 

0.4 

2.40 . "" . 
RESULTS ";" '~"!'~":''''' ':"," ::,:i,:1, ::.: 

~=::"':"::---I":" .,",.,",. ",. ",.," 
C, tsf 0.33 :t :i::t:i::i: ::!:::j::;::t:j::~:. : :::' : .. .;;; 

1.60 "i .. ~ .. 1,,; ... ~ .. ~ .. :.~ ... ,;,. ~ .. ~ .. : .. ,~, ~"~,~,, . ~.-. ,,:,.; .. ,:.~. ':':,. 
,.: .. ; .. : •. ! .... i' .:., ; .. :.. ,.: .• ! .• :., i'-"')'~'" ,.:.. . .:.. ..;.':. "~";"i";" 
.. : .. : .. : .. : .... : .. : .. : .. :., .. :.,: .. ;.,:",,~.;,.~.~ ... ~ ... ~ .. : ... :.;,.:.;,. 

O.so 
lIlini! lil!i!l! i Ii ilj~~ 
:!i:I::i':i::±f.:!:::::4.!±.~~rrr·l:l:: C,gZO~ 

b·l~ ~~ ~'H:JldlII :j:j:;:t JIlT .[kj 

o O.BO 1.60 2.40 
Nor-mal stress, 

SAMPLE NO. 

WATER CONTENT, % 
:i ORY OENSITY, pef 
H SATURATION, % 
::; VOID RATIO 
i:!i OIAMETER, in 

HEIGHT, in 

~ATER CONTENT. % 
I- DRY DENSITY, pc f 
fil SATUi=lATION. % 
t- VOID RATIO 
~ DIAMETER. in 

HEIGHT. in 

NORMAL STRESS, tsf 

MAX. SHEAR, tsf 
~,>;d"",Q. 
STRAIN ~ATE. %/mln. 

ULT. SHEAR. tsf 

i 

27.2 
96.S 
;17.9 

0.749 
2.51 
1.00 

28.3 
97,3 

104.5 
0.732 

2.51 
0.1010 

O.eso 

0.41 
,7..5L 

0.003 

0.25 

tsf 

2 

26.1 
96.6 
94.5 

0.744 
2.51 
1.00 

27.4 
98.1 

103.1 
0.718 

2.6:1 
0.99 

1.00 

0.1S7 
• 'i31? 

0.003 

0.43 

CL.IENT: US ARMY CORPS OF ENGINEERS 
GALVESTTON DISTRICT 

PROJECT: COlORADO RIVER 
BOAT BASIN 

;3 

28.1 
95.7 
99.9 

0.761 
2.51 
1.00 

::26.1 
100.1 
103.0 
0.883 

2.EH 
0.96 

2.00 

0.83 
.r 

O.OOS 

0.70 

SAMPLE LOCATION: BORING: 96-63. CORE-22, 
47.1'-48.0', awo LAS No. 9a/1B92 1J':t" f.'17r~F 

PRDJ. NO.' 1SMB DATE: AUG 1995 
DIRECT SHEAR TEST 

CORPS (F ENGllESIS - SOU'IHWESTERN 


