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Fig. 1 Full process failure curve of filled jointed rock
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Fig. 2 Schematic diagram of filled jointed rock components
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Fig. 3 Schematic diagram of void changes under the action
of dry-wet cycling
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120 44.80 95.51 35.69 822
-0 54.63 69.06 26.36 46.65
-5 45.07 73.94 21.36 52.87
1-10 4235 80.03 21.82 56.00
n-20 39.42 91.34 19.17 64.54
-0 65.30 5637 31.78 39.83
-5 5131 65.91 27.51 42.89
li-10 48.46 68.51 23.73 43.09
20 46.33 85.80 21.16 63.85
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Tab.4 Fitting parameters of fillied jointed rock damage
model under dry-wet cycles

AFEgnS  E/MPa  E,/GPa Yo F, m
-0 7.549 1.095  0.014  46.000  7.500
-5 5.966 0.846  0.015  38.000  6.000

I-10 5.664 0.758  0.017  41.000  8.900
120 3.231 0.630  0.035  45.000  7.000
-0 9.266 1.186  0.025  49.000  7.000
-5 7.029 1.136  0.035  41.000  6.600
n-10 7.177 0919  0.034  40.500  6.200
20 5.708 0.815  0.043  40.000  6.100
-o 10.113 2211 0.026  45.000  15.000
-5 10.125 1.134  0.019  40.000  6.000
m-10 9.537 1.074  0.022  34.000  5.900
20 3.502 1.010  0.044  39.000  5.000
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Fig.5 Comparison of test and simulated curve results of three types of filled jointed rock under dry-wet cycles
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Fig. 6 Comparison between different models and experi-

mental values
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Fig.7 Influence of parameters on stress—strain curves
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Fig. 8 Influence of the number of dry-wet cycles on model
parameters
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ferent dry-wet cycles
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Constitutive Damage Model of Dry-wet Cycles of Filled Jointed Rock Considering the

Initial Compaction Stage
CHAI Shaobo', SONG Boyang', WEN Chengwu', SONG Lang"*, LIU Jinhao', SHI Lei’, ZHAO Chuan®

(1.School of Civil Engineering., Chang’an University, Xi’an 710064, China; 2.City College, Xi’an Jiaotong University, Xi’an 710018, China;

3.Joint Logistics Support Force Engineering Quality Supervision Station, Nanjing 210000, China)

Abstract: The compression process of filled jointed rock under dry-wet cycles exhibits a distinct initial compaction stage; however, existing rock

damage models rarely account for the filling characteristics of joints, making it difficult to accurately describe the nonlinear deformation during

the initial compaction stage. In response to this, the present study conceptualizes the filled jointed rock as consisting of two components: voids
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and non-voids. The compaction deformation of the filled jointed rock is calculated based on the deformation coordination relationship of the
voids. The study analyzes the mechanical deformation process of filled jointed rock by treating the micro-element strength as the limit using sta-
tistical damage theory and establishes a compression elastoplastic uniaxial compression damage mechanics equation for jointed rock. A method is
provided for determining the parameters of the damage mechanics model, and the model is verified through parameter analysis and damage de-
gree analysis using compression test data from filled jointed rock samples under dry-wet cycles. The results indicated that the degree of damage
to rock samples caused by dry-wet cycles increases gradually with the number of cycles, demonstrating a continuous increase in the proportion of
voids. However, the damage caused by compression gradually lags, reflecting the environmental deterioration characteristics of jointed rock. The
model constructed in this study effectively analyzes the compressive mechanical properties of filled jointed rock under dry-wet cycles and holds
practical engineering significance.

Key words: filled jointed; initial compaction deformation; damage mechanics model; dry-wet cycles; cumulative damage

(4%8  ZFEEHH)

1101141111011 1111119111111 14111 1111111111111 1111111111111 1111111111111 u‘

Y 3IA#&RX: Chai Shaobo, Song Boyang, Wen Chengwu,et al. Constitutive damage model of dry-wet cycles of filled jointed ;
¥ rock considering the initial compaction stage[J].Advanced Engineering Sciences,2025,57(4): 185-196.[ 56/, A1 BH, SC A '
YOI S A R Y B T B A TR ER R R 45 0 1 R[], TR SR 2025,57(4):185-196.]
’HH.HU“H\"H 1111+ 1111+ 1111111111+ 111111111111+ 111+ 111111111111+ 1111111111111+ 1111111111+ 11111111 0\\”;



