


Appendix A: Raw Data

Determination of In –Situ Density by Sand Replaceme nt Method

Degree of Compaction %

Lab # Results

Lab 1 95
Lab 3 95

Lab 39 95
Lab 4 95

Lab 56 95
Lab 21 97
Lab 9 95
Lab28 95
Lab 23 94
Lab 57 95
Lab 68 97
Lab 66 95

Lab 160 96
Lab 74 95
Lab 79 97
Lab 71 95
Lab 63 97
Lab 64 96

Lab 124 97
Lab 67 93.64

Lab 136 94.1
Lab 78 95
Lab 58 94.6
Lab 7 95

Lab 164 91
Lab 147 95
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Appendix B:Calculation of z-scores and other statis tics 

Determination of In –Situ Density by Sand Replaceme nt Method

Iteration 0 1 2 3 4 5 6
δδδδ = 1.5 s * --- 0.00 0.00 0.00 0.00 0.00 0.00

x* - δδδδ --- 95.00 95.00 95.00 95.00 95.00 95.00
x* + δδδδ --- 95.00 95.00 95.00 95.00 95.00 95.00

Lab 164 91.00 4.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 -3.12
Lab 67 93.64 1.36 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 -1.06
Lab 23 94 1.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 -0.78

Lab 136 94.1 0.90 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 -0.70
Lab 58 94.6 0.40 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 -0.31
Lab 1 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00

Lab 147 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 3 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00

Lab 39 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 4 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00

Lab 56 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 57 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 66 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 7 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00

Lab 71 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 74 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 78 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab 9 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00
Lab28 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.00

Lab 160 96 1.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.78
Lab 64 96 1.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 0.78

Lab 124 97 2.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 1.56
Lab 21 97 2.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 1.56
Lab 63 97 2.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 1.56
Lab 68 97 2.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 1.56
Lab 79 97 2.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 1.56

Average 95.17 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00
SD 1.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

New x* 95 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00 95.00 0.00
New s* 0.00 0.00 0.00 0.00 0.00 0.00 0.00

N 26
Target value 95
Low Acceptable 91
High Acceptable 99
Acceptable Range 91 - 99

(xi-x*) 2xi-x* Z Score(xi-x*) 2(xi-x*) 2(xi-x*) 2(xi-x*) 2(xi-x*) 2
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Appendix C:Charts

Determination of In –Situ Density by Sand Replaceme nt Method

  Degree of Compaction % 
Labs.and related Z-Score
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 X-Y Scatter Plot between
 Labs.and Degree of Compaction %  
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