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Abstract

Based on HongTuZhang Tunnel of DaFengHua Expressway, this paper establishes the ANSYS 3D
numerical calculation model and performs the inversion analysis of the initial ground stress field in
the tunnel surrounding area under multiple faults through the data measured by hydro-fracturing
ground stress measurement; the research results show that: the distribution of the ground stress
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field in the tunnel engineering area is basically dominated by tectonic stress, and the maximum ho-
rizontal principal stress and vertical stress have a tendency to increase with the increase of tunnel
burial depth. The maximum horizontal principal stress and vertical stress have a tendency to in-
crease with the increase of tunnel depth, and the stress release phenomenon appears at the fault.
The results of the study provide basic data for the subsequent design and construction stages.
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Figure 1. Design cave diagram
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Figure 2. Tectonic remote sensing interpretation
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Table 1. CSZK14 granite section ground stress test situation

52 1. CSZK14 A B b N 1R A E R — b

oy UK RMICE o RO s TR o (Mpa)
ERJyMPa FJ) MPa ERATTE S LTI HET Wy
374 141 9.4 10.1 N74°E 108 34 23.2 22.0
504 22.9 14.8 13.6 N74°E 108 34 46.9 31.6
606.2 18.9 11.9 16.4 N67°E 108 41 24.5 32.6
680.5 203 13 18.4 N65°E 108 43 26.1 36.2
703.8 232 155 19 N62°E 108 46 38.6 40.3

Table 2. XSZK21 porphyritic section ground stress test situation
= 2. XSZK21 AR SR B AR — TR

Ay JOUKE ORISR ROUCE B TURTIRIT o (Mp)
M) pRiJyMpa ERiMPa R LR i BT ok
206.7 8 4.7 55 NO95°E 108 13 7.7 10.8
494.3 10.7 7.7 13.1 N95°E 108 13 5.8 19.6
5315 10.3 7.6 14.1 N95°E 108 13 4.6 19.7
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Table 3. Directional cosine table
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Table 4. In-situ ground stress conversion value

A4 RO N RIE

T T A AR A5 E /MPa
EfLALE il K5 ERFLIRE/m
S, S, S, Suy
1 374 12.63 10.87 10.10 ~2.18
2 504 20.37 17.33 13.60 -3.76
K93+280 CSZK14 3 606.2 16.71 14.09 16.40 -3.47
4 680.5 18.02 15.28 18.40 -3.64
5 703.8 20.79 17.91 19.00 -3.85
1 206.7 7.83 4.87 5.50 -0.72
K91+100 XSZK21 2 494.3 10.55 7.85 13.10 ~0.66
3 5315 10.16 7.74 14.10 ~0.59
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Figure 3. Fault approximation processing map
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Figure 4. Schematic diagram of grid division
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Table5. Calculation parameters selection table
5. IHESHUREE

BRI A5 A5 L (GPa) MLV 2T (KN/mP)
15C_35 R ILAE i 24.7 0.40 24.00
15D_35 AL TE KA 54.4 0.26 25.00

18D_51 Az 1L E 4 28.0 0.22 25.00
WA (1) 10.0 0.30 23.00
Wi (V) 4.0 0.35 22.00
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Figure 5. Calculation of boundary conditions
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Table 6. Comparison table of main stress inversion of drill hole CSZK14

6. $hFlL CSZK14 =M N R EX R

\ ) F N F11H/Pa . o
bIPE W5 I WK EN ST
SH Sh Sy
[EAME 1.99E+07 1.37E+07 1.29E+07 67
2 - 13% 8% 5%
SEE 2.29E+07 1.48E+07 1.36E+07 74
EEE  2.13E+07 1.36E+07 1.63E+07 73
3 i 13% 15% 0.9%
S 1.89E+07 1.19E+07 1.64E+07 67
CSzZK14
FEME  2.22E+07 1.35E+07 1.87E+07 75
4 i 9% 4% 1.4%
SEPE 2.03E+07 1.30E+07 1.84E+07 65
[\AME 2.24E+07 1.35E+07 1.94E+07 76
5 - 3% 13% 2.2%
SoiilfE 2.32E+07 1.55E+07 1.90E+07 62
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Table 7. Validation table of main stress inversion of drill hole XSZK21
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Sh Sh S,
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1 i 24% 23% 8%
S 8.00E+06 4.70E+06 5.50E+06 95
[l A 1E 1.32E+07 9.16E+06 1.27E+07 84
XSZK21 2 - 23% 19% 2.7%
SEME 1.07E+07 7.70E+06 1.31E+07 95
[\ME 1.13E+07 9.27E+06 1.40E+07 92
3 i 10% 22% 0.8%
SEPifE 1.03E+07 7.06E+06 1.41E+07 95
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Figure 6. Main stress map from K90+200 to K94+900 at the axis of Hongtuzhang Roach Tunnel
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