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Abstract: To investigate the mechanical properties and particle breakage effect of construction solid waste, a
series of static and dynamic direct shear tests were carried out using a dynamic interface shear tester. Different
coarse particle contents (40%, 50%, and 60%), amplitudes (45 kPa, 60 kPa, and 75 kPa), and frequencies (0.5
Hz, 1 Hz, and 2 Hz) were used as variables, and the variation rules of shear stress—shear displacement curves,
shear strength parameters, and particle breakage under three normal stresses (50 kPa, 100 kPa, and 150 kPa)
were analyzed. The results indicate that under the same initial normal stress, with the increase of coarse particle
content, the shear strength, internal friction angle, and relative breakage rate of construction solid waste
increase, while the cohesion decreases. With the increase of amplitude and frequency, the shear strength,
cohesion, internal friction angle, and relative breakage rate of construction solid waste all decrease. The shear
stress—shear displacement curves all exhibit a strain-softening type; during the shear process, fluctuation
phenomena occur in the shear stress—shear displacement curves. The particle size distribution curves after
shearing show an overall upward shift trend, and with the increase of normal stress, the upward shift amplitude
of the curves increases.
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Figure 1 DWZJ-3 dynamic interface shear tester
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Figure 2 Experimental materials
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Figure 3 Particle size distribution curves of construction

solid waste under different coarse particle contents
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Table 1 Relevant parameters of construction solid waste under different coarse particle contents
KRB ARk PR AR PR A oz A2 A5 FREL HEFR IR T 53 N
al% D,,/mm D.,/mm Dgo/mm C, C, Oamax/ (g *cm %) W/ %6
40 0.068 9 0.787 1 4.972 1 72.164 0 1.808 4 1.9129 11.12
50 0.157 6 1.5230 8.317 8 52.7779 1.769 4 1.914 3 9.89
60 0.2100 2.8977 12.449 6 40.160 0 2.1757 1.963 1 9.11
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Figure 4 Shear stress—shear displacement relationship
curves of construction solid waste under different

coarse particle contents
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Figure 5 Shear stress—shear displacement relationship

curves of construction solid waste under different amplitudes
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Figure 6 Shear stress—shear displacement relationship

curves of construction solid waste under different frequencies
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Table 3 Peak shear strength and linear fitting equations under different variable conditions

AR R F1 (kPa) R EHTETSRE /kPa 415 & %L
A , RS R
50 100 150 R

HLKL 5 5t 40 % 160.08 224.18 367.24 0.98 y=2.081+48.67
HLRE 55 4 50 % 180.04 338.00 465.98 0.99 y=2.850+42.72
HLRE 55 1 60 % 206.36 383.02 538.85 0.99 y=3.422437.00
PRIF 45 kPa 218.54 416.77 558.60 0.98 y=3.402+57.91
PRI 60 kPa 210.03 404.87 538.80 0.98 y=3.2920+55.79
PRI 75 kPa 203.37 384.99 517.20 0.98 y=3.141r+54.70
W4 0.5 Hz 224.83 457.71 581.03 0.94 y=3.562+64.98
5% 1.0 Hz 218.54 416.77 558.60 0.98 y=3.402x+57.91
W # 2.0 Hz 208.92 373.47 526.94 0.99 y=3.18x+51.76
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Figure 8 Relationship between coarse particle content,

cohesion, and internal friction angle
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and internal friction angle
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and after shearing
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