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Unloading deformations of surrounding rock in jointed roadways

HOU Gongyu, SHAO Yaohua, LIU Chunlei, WANG Yizhe, CHEN Qinhuang, HU Zhiyu, ZHAO Qingru

(School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China)
Abstract: The rock mass in nature often develops joints of different scales under the action of long-term geological tectonic
movement, and the stability of surrounding rock of roadways has a great relationship with the development of joints. For the
sake of studying the effects of joints on the excavation unloading deformation of surrounding rock of roadways , a series of tests
are carried out on the cement mortar surrounding rock specimens with different joint sizes through the excavation unloading
model test system developed by the authors. The results show that: (1) The unloading deformations of surrounding rock mainly
occur at the unloading stage, and the deformations continue to exist at the maintenance stage, but the joints have no obvious
influences on the unloading deformations. At this stage, the unloading deformation degree decreases significantly and gradually
becomes stable, with the strain increment of about 100pe. (2) Compared with the specimens without joints, the average strain
reduction of S-1 and S-2 specimens with joints is more than 70%, which is much higher than S-3. That is, the larger the joint
size, the greater the degree of unloading deformations, and the more obvious the unloading effects. (3) The specimens have
great differences in strain in different directions, and the tangential strain is greater than the radial strain, especially for the
specimens with joints.
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Fig. 1 Sealing components
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Fig. 2 Small surrounding rock excavation unloading system
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Fig. 3 Mechanism model for rectangular roadway under

excavation unloading
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Fig. 4 Arrangement of strain gauges
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Fig. 5 Arrangement of strain gauges

=1 IKEWENNFESH

Table 1 Mechanical parameters of cement mortar test pieces
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Fig. 6 Stress-strain curves of core specimens
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Fig. 7 Prefabricated joint specimens
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Fig. 9 Strain-time curves of points T1, T2 and T3
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Table 3 Radial and sheer strain values of points T1 and T2

il Ve 1 fu B B A J LRI B
o G5 NAFUEAE/107 N AR /103
S-0-R 2824.18 97.12
S-1-R 621.39 98.98
S-2R 754.57 96.23
S-3-R 1556.75 103.69
Tl S-0-S -2824.18 97.12
S-1-S -827.57 102.43
S-2-S -958.32 104.94
S-3-S -1785.31 95.65
S-0-R 1841.84 100.44
S-1-R 352.54 96.21
S-2-R 458.59 98.08
S-3-R 547.83 99.79
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S-3-S -775.98 95.10
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