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Stress characteristics of prestressed anchor cables under explosive waves

ZHANG Liang-liang', XIA Yuan-you', GU Jin-cai’
(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China; 2. Third Research Institute of

the Corps of Engineering, General Staff of PLA, Luoyang 471023, China)
Abstract: It is significant to study the stress characteristics of different types of prestressed anchor cables under explosive
waves for improving the anti-explosive performance of anchorage chamber. The model tests and numerical simulation are
adopted to study the variation of stress characteristics at the end of anchor cables and the axial strain of anchorage segments
under explosive waves induced by the centralized charge. The variation laws of two types of anchor cables are introduced, and
some valuable conclusions are drawn. The results computed by the explicit dynamic analysis software are similar to the
experimental data, and the effectiveness and correctness of parameter selection and model establishment are proved.
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Table 1 Mechanical parameters of rock and model materials
2 p P 5 A JEALE . e A o
S ke + m) R/MPa E/MPa ik L vMPa ¢/MPa WEEEEf /()
JE AR 2200~2400 0.75~3.0 2000~3000 0.450 15~30 48
LRk 1650~1800 0.06~0.23 150~225 0.034 1.125~2.25 48
X TEuE S 1800 0.17 200 0.570 1.8 48
R Iy ik B3 T BHL AU
BRI FB RS .
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hoo3 . WOk o B OB OB A B RO ! 1500 B 0

Ki=(K, /KK, K" =1.7625 . T2 500 kg
xisg, '), =K, (W), =0.4502 kg, W7 H
ity W=91.2 g, Uk 100 g, MHLRIY TNT.
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19 M, 22 JIRFL AN Sk, I FH A8 SOHs i il 23 & B A
KRN HEE B, HFRFLEARA 8 mm. 2 KFigi A
B ZR I IR R A K U RO AT A TR 5 A
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Fig. 1 Test models
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Fig. 2 Block diagram of measurement system
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Fig. 3 Model for detonation effect of anchorage chamber
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Table 2 Computational parameters of numerical model

gu g oop PR G
} 3 e 2 : e

/(kg *cm ™) /(kN *cm ) i d /m-s') /MPa
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Fig. 4 Tests on tensile force of anchor cables
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Fig. 5 Arrangement of measuring points for tensile force of anchor

cables
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Fig. 6 Waveform of tensile force at end of anchor cables
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Fig. 7 Arrangement of strain measuring points of free anchor
cables
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Fig. 8 Waveform of axial strain of free anchor cables
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