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• MEASURED settlements of the foundation soil beneath the Ft. Randall dam were pre
sented in an earlier publication (1) , together with estimated settlements calculated by 
the Terzaghi Theory of Consolidation. At that time the latest settlement measurement 
had been made about 1 ½ to 4 years after completion of the earth embankment. There
fore, the elapsed time for comparison of actual settlements with estimated settlements 
was relatively short. 

Settlement measurements have been continued since 1956, the most recent having 
been made in March 1967. The elapsed time since completion of the embankment is 
now about 13 to 16 years and a much more complete picture of the comparison between 
actual and estimated settlements is available. The purpose of this paper is to present 
these additional measurements. 

The Ft. Randall dam is located on the Missouri River about 6 miles south of the 
town of Lake Andes in southeastern South Dakota, It is a multiple-purpose rolled-earth 
dam that is a major unit in the comprehensive Pick-Sloan Plan for control of the Mis
souri River and development of the river basin. The structure has a maximum height 
of 160 ft and is 10,000 ft long. The width of the embankment section is 60 ft at the top, 
and, including an impervious upstream blanket and both upstream and downstream 
chalk berms, the maximum width at the base is 4,500 ft. The volume of earth fill is 
28,000,000 cu yd and the dumped chalk in the berms is 22,000,000 cu yd. 

A generalized geological section (see Fig. 1 of Ref. 1) along the longitudinal axis of 
the right or west bank portion of the dam shows an extensive alluvial terrace deposit of 
clays and silts extending from about Sta. 17 to Sta. 50 and ranging in thickness up to 
about 160 ft. The Omaha District of the Corps of Engineers, U.S. Army, under whose 
auspices the dam was designed and constructed, made extensive borings at the site. A 
number of combination piezometers and settlement plates with riser pipes were installed 
through which the settlement of the natural ground surface could be measuredbothduring 
construction of the embankment and after its completion. Eight exploratory boreholes, 
chosen because of their proximity to 12 of the settlement gage points, were selected as 
representing the character of the foundation soil. The locations of the bore holes and 
settlement gages were shown in the earlier report ( 1 , Fig. 2) . 

The graphs showing estimated and actual settlements at 12 observation points on top 
of the clay foundation material between Stations 20 and 50 have been extended to include 
the data obtained between 1956 and 1967 (Figs. 1-12), along with the calculated settle
ments given in the earlier paper. 

The following conclusions were incorporated in the 1957 paper: 

The authors consider that the genera I agreement between the estimated 
settlements and the actual measured settlements is very good. Certainlyit 
can be said that the order of magnitude of both the estimated and actual 
values is the same. Specifically, the authors rate the comparison as good 
at gages 31, 32, 33, 36, 37, 38, 16, and 17; as fair at gages 34 and 35; 
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Figure 1. Time-settlement curves, gage 16. 
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Figure 2. Time-settlement curves, gage 17. 
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Figure 3. Time-settlement curves, gage 18. 
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Figure 4. Ti me-settlement curves, gage 31. 
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Figure 5. Time-settlement curves, gage 32. 
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Figure 6. Time-settlement curves, gage 33. 
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Figure 7. Time-settlement curves, gage 34 . 

Figure 8. Time-settlement curves, gage 35 . 
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Figure 9. Time-settlement curves, gage 36. 
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Figure 10. Time-settlement curves, gage 37. 
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Figure 11. Time-settlement curves, gage 38. 
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Figure 12. Time-settlement curves, gage 39. 

and as poor at gages 18 and 39. The results tend to strengthen confidence 
in the Theory of Consolidation and the various methods of approach em
ployed in this study. 

Also, the measured rates of settlement lead to the conclusion that the 
assumption of double drainage of the compressible layer was the most ap
propriate in this case. Although the available boring logs did not reveal 
a definite, continuous drainage element at the bottom of the clay, it is 
believed that the alluvial character of the soil was such that downward 
drainage actually did develop to a considerable extent and that the rate 
of settlement was hastened thereby. 

Study of the additional measured settlement data incorporated in this paper, although 
indicating some changes in the details of the correlation between estimated and actual 
settlements, does not justify a revision of the conclusions quoted above. 
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