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Solution for data processing of geotechnical compaction test

XU Xiao-jian
(Wuhu Surveying and Mapping Design Institute Co., Ltd., Wuhu 241001, Anhui, China)

Abstract: To avoid the disadvantages of the manual work chart method for processing geotechnical compaction test data,
a solution to realize rapid and automatic processing of geotechnical compaction test data based on Excel VBA is
proposed. In this scheme, by running VBA program in Excel, the formula coefficients of the polynomial fitting model are
directly determined by using the built-in worksheet function LinEst, and then call the Excel solver tool Solver to realize
the extreme value solution of the polynomial fitting model, so as to determine the maximum dry density and optimal
water content, and then the compaction test relationship curve is drawn automatically. The example results show that the
proposed solution based on Excel VBA can automatically process the test data simply, quickly, accurately and efficiently.
The compaction test charts can be drawn to help users intuitively understand the maximum dry density and optimal
moisture content, and play a role in horizontally verifying the consistency between the data processing results and the
graphical charts; also the intuitive and easy-to-use drawing method is retained. This solution has the value of
popularization and application.

Key words: geotechnical compaction test; data processing; maximum dry density; optimal moisture content; polynomial
fitting; Excel VBA; programming solution
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Table 1 Original test data of each data group set
I
1 2 3 4 5

Hm TiH

wil% 1895 20.75 22.10 24.65 27.25

test1[7]
pil(glem®) 168 1.78 176 1.61 1.48
—— wil% 104 128 153 171 187
pil(g/om®) 165 167 1.68 1.66 1.63
— wil% 104 127 148 168 19.2
pil(glem®) 163 167 170 171 1.5
ostal wil% 8.1 102 13.0 158 19.0
pil(glem®) 167 171 1.80 1.83 176
— wil% 146 16.7 185 206 227

pil(glcm®) 1.60 164 167 1.64 161
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Table 2 Calculation results of data group set testl

T E F G H I J K L M N
EAUE:
A b4 b3 b2 b1 bo r? SSE Wop Pdmax
%
2 n=2 0 0 -0.00808 0.34419 -1.920176 0.91669 0.005024 21.300  1.745
3 n=3 0 0.0020707 -0.15114 3.60844 —26.51915 0.99999 5.66x107 20.999  1.781
4 n=4 -19x105 0.0038298 -0.21148 452250 —31.68027 1 0 20980 1.781

T3 BHEBERMLE (test2, test3%iELAE)
Table 3 Comparison of results obtained by different methods (data set test2, test3)

% iU 4 n=2

Z I % n=3 Z B H n=4

EE 15 — ‘ — \ : ‘
SCHA[L0] AL SCHA[L0] A SCHR[10] A
) wopl% 14.113 14.113 14.670 14.690 14.692 14.695
test
pdmaxd(g/cm?) 1.679 1.679 1.687 1.678 1.681 1.681
est3 wopl% 15.352 15.352 16.170 16.169 16.427 16.428
es
pdmax/(glcm?) 1.703 1.703 1.711 1.711 1.711 1.711
R4 BREFSERIVLLE (testd%iELE)
Table 4 Comparison of results obtained by different methods (data set test4)
A3
Hed 44l 15 H [ it SCHR[A]
n=2 n=3 n=4
wopl% 15.8 15.87 15.19 15.87 15.32
test5
pdmax/(g/cm?) 1.83 1.834 1.814 1.834 1.831
RE BRHERGERIELE (test5BiELE)
Table 5 Comparison of results obtained by different methods (data set test5)
5H Z I % n=2 2 i F % n=3 Z I (B £ n=4
Jd — - — - - — - -
BIEERS k(5] A EIRRERST SCHR[A5) AL BIfEDS SCHR[A5] AL
r? — 0.90511 0.93063 — 0.912 79 0.935 22 — 1.0 1.0
wopl/% 18.6 18.8 18.79 18.6 17.9 18.55 18.6 14.2 18.63
pdmax/(g/cm?3) 1.66 1.66 1.66 1.67 1.63 1.66 1.67 1.73 1.67
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Fig. 2 Relation curve between moisture content and dry
density
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