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Abstract: Compression strength tests were conducted on 40 standard earthen cube specimens, studied the failure laws and
compressive strength results of the materials. Based on the material strength result data, statistical theory and testing theory are
introduced to construct a data model using Gauss distribution and Weibull probability distribution. By fitting the model
parameters, analyzing the probability function and density function, comparing the calculation results of Weibull distribution
model and Gauss distribution model, and exploring the feasibility of this calculation method. The results showed that the
compressive strength test of the raw soil material exhibited a unique failure morphology of the cubic specimen, characterized by
an hourglass shaped failure. The statistical analysis of material strength results is more accurate using the Weibull distribution

model, and the probability function, density function, and corresponding data show high consistency. The standard value of

TEkE: BMEARKTAEARMZES—HMA (2202JQ-562); BRAHRFEHWTE (202412712003) ; BFALEHEH
FWETHE (23BY178) ; BEALKEHENETHE (23B2079),

EERN: HAmW (1987—), %, Wi+, BB, HuAm.: HEERMERTR,

s HEA. 2023 -07 -31



128 YRR M

40 &

strength for soil based materials is 3. 25 MPa.
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Fig. 1 Phenomenon of cubic compressive strength test of raw soil — based materials
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Table 1 Results of cubic compressive strength of raw soil — based materials
S il U A7 3/ kN B EE/ MPa 2/ MPa brifE 22 R
| 25.27 27.24 27.83 30.12 30.21 2.53 2.72 2.78 3.01 3.02
31.19 31.68 31.84 31.77 33.75 3.12 3.17 3.18 3.18 3.38
) 33.92 34.34 34.47 34.81 35.19 3.39 3.43 3.45 3.48 3.52
35.61 36.11 36.07 36.79 36.77 3.56 3.61 3.6l 3.68 3.68
3.594 0.432 0.12
3 36.88 36.91 37.12 37.37 37.68 3.69 3.69 3.71 3.74 3.77
38.13 38.29 38.41 38.37 38.47 3.81 3.83 3.84 3.84 3.85
4 38.58 38.81 38.82 39.76 40.00 3.86 3.88 3.88 3.98 4.00
40.40 41.22 41.43 42.44 45.01 4.04 4.12 4.14 4.24 4.50
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Table 2 Test intensity probability density calculation table iLe(x) =1 - 4 FIExss L HIAE Mo » %
bz 3 X [1] e EYS HERERE [ (x;)
1 [2.53, 2.71] 1/40 0.1397 _ &1 _ & b (13)
2 [2.71, 2.89] 2/40 0.279 3 o= BTy
3 [2.89, 3.06] 2/40 0.279 3 . e .
4 [3.06, 3.24] 3,/40 0.419 0 ﬂﬂ%mﬁﬁﬁﬁﬂéfuﬁ, M‘?ﬁYWEK%ﬁ
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Table 3 Calculation table of probability of compressive strength of raw soil with normal distribution

Jhies SRS IX 1) EfrEx AR Lpug AR 22 AR A2
1 [2.53, 2.71] -2.047 -2.46 0.994 3 0.979 3 (0.015) 0.021
2 [2.71, 2.89] -1.633 -2.047 0.979 3 0.948 4 0.030 9
3 [2.89, 3.06] -1.219 -1.633 0.948 4 0.888 8 0.059 6
4 [3.06, 3.24] -0.805 -1.219 0.888 8 0.791 0 0.097 8
5 [3.24, 3.43] -0.391 -0.805 0.791 0 0.651 7 0.139 3
6 [3.43, 3.61] 0.023 -0.391 0.508 0 0.348 3 0.159 7
7 [3.61, 3.78] 0.436 0.023 0.670 0 0.508 0 0.168 0
8 [3.78, 3.96] 0. 850 0.436 0.802 3 0.670 0 0.1323
9 [3.96, 4.14] 1.260 0. 850 0.896 2 0.802 3 0.093 9
10 [4.14, 4.32] 1.678 1.260 0.952 5 0. 896 2 0.056 3
11 [4.32, 4.50] 2.092 1.678 0.9817 0.9525 0.029 2
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Fig.3 Normal distribution and data probability density
fitting curve graph
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Table 4 Normal distribution of compressive strength of raw soil compared with data probability calculation table

o BRI
[2.53,2.71] [2.71,2.89] [2.89,3.06] [3.06,3.24] [3.24,3.43] [3.43,3.61] [3.61,3.78] [3.78,3.96] [3.96,4.14] [4.14,4.32] [4.32,4.50]
SyAifEER 0.021 0 0.030 9 0.059 6 0.097 8 0.1393 0.159 7 0.168 0 0.1323 0.093 9 0.056 3 0.029 2
BiER  0.0250 0.050 0 0.050 0 0.0750 0.100 0 0.1250 0.200 0 0.1750 0.1250 0.050 0 0.0250
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Table 5 Weibull distribution compressive strength
probability calculation table for raw soils

K 54 BE IX i) R TR MR
1 [2.53, 2.71] 0. 039 0. 020 0.019
2 [2.71, 2.89] 0.073 0. 039 0. 033
3 [2.89, 3.06] 0. 126 0.073 0.053
4 [3.06, 3.24] 0.209 0. 126 0. 082
5 [3.24, 3.43] 0.326 0.209 0.117
6 [3.43, 3.61] 0.476 0.326 0. 150
7 [3.61, 3.78] 0. 644 0.476 0.193
8 [3.78, 3.96] 0. 802 0. 644 0. 157
9 [3.96, 4.14] 0.916 0. 802 0.114
10 [4.14, 4.32] 0.976 0.916 0. 059
11 [4.32, 4.50] 0.996 0.976 0.019
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Table 6 Weibull distribution of compressive strength of raw soil compared with data probability calculation table

o LK
o [2.53,2.717 [2.71,2.89] [2.89,3.06] [3.06,3.24] [3.24,3.43] [3.43,3.61] [3.61,3.78] [3.78,3.96] [3.96,4.14] [4.14,4.32] [4.32,4.5]
AR 0.019 0.033 0.053 0. 082 0.117 0. 150 0.193 0. 157 0.114 0. 059 0.019
R 0.025 0. 050 0. 050 0.075 0. 100 0.125 0.200 0.175 0.125 0. 050 0.025
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Fig. 4 Weibull distribution and data probability density fitting curve
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