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present or is minimal, but results of 3 or 4 are positive indicators that clays are dispersive.  The 
testing of soil samples from this area of the project site did not indicate that these samples have 
dispersive clay characteristics. 
 
Unconfined Compressive Strength (qu) Tests 
 
The Unconfined Compressive Strength of Cohesive Soil test (ASTM D2166) was performed on 
eight soil samples at the Lincoln Soil Mechanics Laboratory in Nebraska.  The samples were 
sheared at or below their natural moisture content and associated saturation level.  The saturation 
level of the samples ranged from 74.3 % to 99.7 %.  However, the majority of the samples had a 
saturation level of 88 % or more.  The sample with the lowest saturation level was from a depth 
of less than four feet. 
 
All eight of soil samples were sheared at their extruded diameter (+2.7 inch diameter), and were 
in compliance with the ASTM D2166’s height-to-diameter ratio.   
 
A summary of the peak compressive stresses is provided below and the full test reports are 
provided as Attachment 2.     
 

Lab 
Sample 

No. 

Field 
Sample 

No. 

Depth     
(ft) 

Natural 
Moisture 
Content 

(%) 

Percent 
Saturation 

(%) 

qu       
(psf) 

315  207.2  5.0 ‐ 7.5  15.3  92.3  11,830* 

319  208.4  10.0 ‐ 11.5  18.3  94.0  8,130 

320  208.5  15.0 ‐ 17.5  17.9  90.8  4,165 

321  209.1  2.5 ‐ 4.0  20.1  74.3  7,585 

323  209.3  10.0 ‐ 12.5  19.5  99.7  10,135 

324  210.1  2.5 ‐ 5.0  23.7  88.7  5,830 

325  210.2  10.0 ‐ 12.5  19.7  96.5  9,285 

326  211.1  7.5 ‐ 10.0  19.3  95.8  8,970 

 
Note:  * The load cell maxed out before this sample failed 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
The following are conclusions regarding the results of the testing: 
 
1) The results of the unconfined compressive strength tests ranged from 4,165 to 11,830 psf. 
 
2) The recorded qu values are peak stresses. 
 
3) Consideration should be given to whether the unconfined compressive strength of the sample 

is appropriate for calculation of the headcut erodibility index (Kh) considering the soil in the 
spillway will fail in shear, when it experiences water flow.  





 

Figure 1 
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Attachment 1  

NRCS-ENG-354, Soil Mechanics Data, 1 sheet 



NRCS-ENG-354
Rev. Feb 2006
File Code ENG-210-22

U.S. Department of Agriculture
Natural Resources Conservation Service

Soil Mechanics Laboratory Data

Sheet _1__ of _1__

Job No.

8/20/14 TX WF-07

Plum Creek Site # 12

7562

Hays Co.

Location and Description

F14 48 62 74 86 89 90 93 94 94 95 98 98 98 100 65 29 MH <.5 19.1  8 1 1 2.68

 47 72 91 96 99 - - - - 100 51 30 CH <.5 16.5  38 1 1 2.69

.

 35 44 57 68 70 71 72 73 73 75 83 84 84 89 92 100 61 28 MH <.5 16.8  8 1 1 2.56

 34 43 55 68 69 69 69 70 72 74 85 95 100 59 28 MH <.5 20.1  19 1 1 2.65

 9 13 18 21 21 21 23 25 28 32 50 70 80 93 98 100 38 18 GC <.5 8.8  15 1 1 2.69

 48 71 90 97 100 56 32 CH <.5 19.4  28 1 1 2.68

 47 66 85 96 98 - - - - 100 53 31 CH <.5 19.5  32 1 1 2.68

 48 60 78 91 94 - - - - 100 58 28 CH <.5 21.1  3 1 1 2.64

 51 73 86 97 99 - - - - 100 53 32 CH <.5 20.5  21 1 1 2.70

 47 66 85 94 96 - - - - 100 53 32 CH <.5 15.5  29 1 1 2.67

 47 59 78 94 96 - - - - 100 60 34 CH <.5 19.2  12 1 1 2.64

 40 58 78 91 96 - - - - 100 47 26 CL <.5 18.3  14 1 1 2.66

 43 62 75 94 96 - - - - 100 50 28 CH <.5 14.3  15 1 1 2.69
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Type

Gravel

Sta 11+25 CL AS 175 ft right

0.0 - 
0.5

317 208.2 Sta 11+25 CL AS 175 ft right
5.0 - 
5.5

315 Sta 5+00 CL AS 125 ft right
5.0 - 
7.5

Small

316 208.1 Undist.

Small

319 208.4 Sta 11+25 CL AS 175 ft right
10.0 - 
11.5

Undist.

318 208.3 6 - 9

Undist.

321 209.1 Sta 13+25 CL AS 175 ft right
2.5 - 
4.0

Undist.

320 208.5 Sta 11+25 CL AS 175 ft right
15.0 - 
17.5

323 209.3 Sta 13+25 CL AS 175 ft right
10.0 - 
12.5

Undist.

322 209.2 Sta 13+25 CL AS 175 ft right

2.5 - 
5.0

7.5 - 
10.0

Undist.Sta 15+25 CL AS 175 ft right

Small

Undist.

324 210.1

Undist.

325 210.2 Sta 15+25 CL AS 175 ft right
10.0 - 
12.5

326 211.1 Sta 17+25 CL AS 175 ft right
7.5 - 
10.0

314 207.1 Small

Undist.

Sta 11+25 CL AS 175 ft right
0.0 - 
1.5

207.2



 

Attachment 2 

Unconfined Compression Test Report, 8 sheets 
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