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Abstract

During the excavation of underground water-sealed cavern, the disturbance effect of blasting on
surrounding rock near the cavern is usually considered which becomes an important factor
threatening the stability of surrounding rock of underground water-sealed cavern. This paper
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takes the construction roadway in the underground water-sealed cavern project as the research
background, combines the engineering geological conditions of the project and the site blasting
scheme, obtains the blasting time-history dynamic curve, selects the most dangerous cross section
of the construction roadway as the research object for blasting numerical simulation, analyzes the
blasting disturbance mechanism under the working condition of this section, and applies it to the
stability analysis of surrounding rock.
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Figure 1. Schematic diagram of distribution of strata
in KO +500.70 m cross-section
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Table 1. Related parameters of rock mechanics

1 BFNFRIEH

FHAMEL 2 1% /(glem?) HPERL R /Pa TR L Jei IR 82 77 /Pa
WP ERIR 5 KA — K AL 2.40 2.008 x 108 0.23 5.13 x 10*
TR KA 2.68 4.017 x 10 0.21 1.12 x 10°
R KAE R A 2.70 1.993 x 10%° 0.23 5.54 x 10°
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Figure 2. Blasting design diagram (unit: cm)
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Table 2. Excavation blasting parameter list

F 2 FZBMSHER

F5 LA FLE() FLIE(m) s HER RALEAREK) Al diEke)
1 10 1.75 L 1 1.50 15.00
2 12 2.82 s 3 2.10 25.20
3 12 3.94 gk 5 3.00 36.00
TR AR i
4 12 3.73 S 7 2.70 32.40
5 12 3.59 U o 9 2.70 32.40
6 12 3.51 S 11 2.40 28.80
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Continued
7 8 35 L 13 2.40 19.20
8 HBHIR 5 35 s 13 2.40 12.00
9 21 35 L 15 1.80 37.80
10 S IR 47 35 Ji) e 17 1.10 51.80
11 JECHR AR 14 35 TR 19 2.10 29.40
12 &t 165 320.00
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Table 3. Relevant parameters of high explosives
3. SRUEAEXESY
P /(g-cm™S) P33/ (cm-ps ) B /Gpa
1.140 0.478 6.5

Table 4. JWL state equation related parameters
T 4 WL REHIEEXSH

A (x10° MPa) B (x10° MPa) Ry R, w Eo
3.264 0.058 5.80 1.56 0.57 0.027

KHMAT_NULL #RHES SRl 2 S04k, IR& 52 EOS_LINEAR_POLYNOMIAL Skfifiid B4
WAAT HEIM L. By Vo ZIFCIRES TR ) RIE XM T
P=Cy+Cop+Cops’ +Cyps* +(C, +Cou+Coi” ) E ©)
e AU S VIR B FEILUAE ; Co~Co MK ZHL.
AR UEAE AU B B S SRS T RIS HUA WL 5. 4% 6 Fik:

Table 5. Air model material related parameters
5. BERREMEHEXSH

RO (kg/m®) PC MU THROD CEROD YM PR
1.29 0 0 0 0 0 0
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Table 6. State equation related parameters

6. REHEEXSH
Co C; C, Cs C, Cs Cs Eo (MPa) Vo
0 0 0 0 0.4 0.4 0 25 10
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Figure 3. KO +500.70 m cross-section three-dimensional velocity time history curve
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Figure 4. Schematic diagram of blasting power input
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Figure 5. KO +500.70 m cross-section surrounding rock characteristic variable cloud diagram
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Figure 6. The three-way peak vibration velocity curves of different detonation center distances
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