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Abstract: In this paper the rock similar materials were configured in which barite powder, iron powder

and quartz sand were used as aggregates, while the water and gypsum were used as cementing
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agents, and red clay was used as a plasticizer. Using the orthogonal design method, the proportion of
cement / aggregate mass ratio (factor A), cement moisture content (factor B), aggregate fine parti-
cle (iron powder + barite powder) (factor C) and fine particle aggregate iron powder (factor D) were
selected as the four factors. A total of 16 groups of material proportion schemes were employed to
make the similar materials, whose density, cohesion, internal friction angle, compressive strength,
elastic modulus were tested and the effects of the four factors on the physical and mechanical behavior
were analyzed; Then, three representative similar materials were selected to make the rock ground,
on which the indoor model pull-out test of digging hold foundation was carried out, aiming to study
the bearing capacity characteristics and foundation failure mode of digging hold foundation in rock
ground. The results show that: (1) Factor C has the greatest influence on the density of similar mate-
rials. Factor B has the greatest influence on the cohesion and compressive strength of the sample. Fac-
tor C has the greatest influence on the internal friction angle. For elastic modulus, Factor A and Fac-
tor B have the greatest influence; (2) The failure surface is a linear failure surface extending to the
ground at a certain angle, and the failure angle decreases with an increasing internal friction angle,
which changes near 45 ° assumed in the code; (3) The equivalent ultimate shear strength of similar

materials, calculated according to the pull-out capacity, increases with the increase in uniaxial com-

pressive strength, which is about 0.027 of the uniaxial compressive strength.

Keywords: orthogonal design; similar materials; digging hole foundation; pull-out test
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Fig.1 Foundation failure model in the standard™"
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Table 1 Test schemes of similar materials
A HEB HEC K% D
A &Y/ k&YW (P HES 2ok /(b +

R FORE LR/ ERE EARAOR)
1 0.24 0.41 0.60 0.40
2 0.24 0.44 0.70 0.10
3 0.24 0.47 0.80 0.20
4 0.24 0.50 0.90 0.30
5 0.28 0.41 0.70 0.40
6 0.28 0.44 0.80 0.30
7 0.28 0.47 0.90 0.20
8 0.28 0.50 0.60 0.10
9 0.32 0.41 0.80 0.10
10 0.32 0.44 0.90 0.40
11 0.32 0.47 0.60 0.30
12 0.32 0.50 0.70 0.20
13 0.36 0.41 0.90 0.10
14 0.36 0.44 0.60 0.20
15 0.36 0.47 0.70 0.30
16 0.36 0.50 0.80 0.40
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Fig.2 Sample in curing
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Table 2 Orthogonal test results of similar material ratio

- ‘%‘E((g' R/ WEEH Hhhhr MR

em ?) MPa  ffi/(°) H/MPa #&/MPa

1 2.52 7.95 38 11.6 2 548.5

2 2.56 3.12 44 5.22 1950.5
3 2.8 2.78 56 2.1 438
4 2.91 0.3 60 2.41 301
5 2.73 4.26 55 11.49 1974
6 2.76 4.93 51 9.3 1756
7 2.82 0.08 62 10.6 1724
8 2.5 2.43 51 2.19 366
9 2.64 5.07 50 9.53 1190
10 2.88 2.83 56 2.98 577.5
11 2.54 1.14 59 2.42 247
12 2.48 2.22 51 7.2 1627
13 2.66 4.05 50 7.85 804
14 2.49 5.26 41 2.8 139
15 2.6 2.17 49 7.21 308
16 2.57 0.54 56 1.81 241.5
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Fig.3 Influence of various factors on material density
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Fig.4 Influence of various factors on cohesion
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Fig.5 Influence of various factors on internal friction angle

1.4.4 FIERE
X He L 3 AN 6 AT, 4% PR X B RE B 5
A 52 ) R AR 55 56 286 3R 0 A 2 ) B AR A R 2L, B

1163



BEDT S 9 8 T2 SR TR A5 i i T e 2 B BE
JE 45 W 5 K R R R AR UL o LM A R R B
i DN SRR <F

%4 28 32 3641 44 47 506070 80 9010 20 30 40
EEA H#B H#EC H#ED

P16 4% PR 2R 6F A AT T 58 52 A 52 o L

Fig.6 Influence of various factors on compressive strength
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Fig.7 Influence of various factors on elastic modulus
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Table 3 Range analysis of each factor

HEA HZEB WZEC H&ED
R 0.122 5 0.075 0.305 0.1125
&R 0.722 5 3.96 2.38 1.76
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Fig.8 Normalized range of each factor
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Table 5 Information of circumferential crack perimeter
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