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Abstract; In order to effectively solve the difficulty of setting up real experiments in the “Blasting Safety”
course, the construction and practical research of integrated experimental teaching system are carried out based on
virtual simulation technology and related patented technology. Taking the “design and implementation for blasting
safety during roadway excavation” in the blasting safety project as an example,a experimental teaching platform for
blasting safety during roadway excavation based on virtual simulation is developed, which can realize the whole
process of blasting plan design,blasting construction and blasting hazard monitoring. Meanwhile ,a virtual simulation
system for emergency rescue of blasting fume poisoning accident during roadway excavation has been developed,

which can realize the animation demonstration of blasting fume poisoning accidents, and interactively complete the
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two practical operations of self-rescue and mutual rescue of workers and rescue of rescuers in a virtual environment.
Then the simulation model of rock tunnel excavation and blasting and the simulated electric detonator for teaching
have been developed ,which can complete four practical operations of blast hole arrangement ,detonator detection, det-
onation network connection and network continuity detection. Based on above work ,the teaching content of fusion ex-
periment is designed. The research and exploration online experiment has the characteristics of heuristic, inquiry,
multi-way and multi scheme; The comprehensive design offline experiment has the characteristics of interaction , team
and design. The comprehensive design offline experiment has the characteristics of interaction, team and design.
Teaching practice shows that online virtual simulation experiment not only greatly enriches the form of experimental
teaching and enhances the interest of experimental courses,but also breaks through the limitations of time and region
for experimental courses,and students can complete experimental tasks through the network anytime and anywhere.
The offline physical simulation experiment not only cultivates the teamwork spirit of the students , but also deepens the
students” understanding and application of the theoretical knowledge learned in the classroom ,and their hands-on op-
eration ability can be simultaneously improved. Combining the experimental teaching system ,a hybrid teaching mode

of combining virtual and real and complementing each other is constructed , which provides ideas and references for

solving the difficult problems of blasting experimental courses.
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Fig. 2 Content design for integrating experimental teaching

HE 2 WL, “ B E RN E 2R A%
BHAT & ERHIHR: OX TERBLEAH
WAL, BAE K AKX SR R R R SFET
TRAELRENE S T ETERE T RE0H £k
R ETSHF RN IERAE SEAA B FERN . E
W B M B E R, Q% EERBITR
BRY BAREXFRAX. . ZRBE L HTRIR
RCFETRTL BV GRKGERU T AR L
LB B B9 B RO BRS i —a
FLIt TS A Y B e AR BT B ZARHESE IR

BHERE S A LRWER, P 5 — 30 H s
REME, LR TLIE AR 31T

2 BMEXRHFTEUESIR

2.1 ZKERBMOTELBHFTERRSIRK
BB BRI S AR EFEA, IR
T “BEMABRE SR ELREG " T
AR “ BB A RN L 2B RELR” I E
T 2021 FEOAE TR E —RAPRE(BUGE
LWHARE) , 25 IRERA LN



58

B

202246 A

HSREETE LR, FE, i ER E ke
HI RRE GBI R T 8 MR AR o
B AREERIHEIRAL"" .
2.1.1 BABABAELBIG AEZBHET &
CETES
ST A 24 K U TS T DA ST

WO RESHEOT, PG T, 2R HITR
EEENHETZRE , ZRTFEHRERD
Bl 3 fioRo

(1) Ew#Hh 5

B ERIEERRE AR T HTEE,
FET L TEE,

| smsme e B Esg |
{
N il )
=M P e — HEL:
Lk — | Ry HTHE | B ImEs
s i
sl RS AR FREH RS
i Fal
e B BT SRS SHE | %
5l LA B BEL 2 LHTAIR JE R ok
&
{
YR8 IR ]
Wi BHCE TSR -
BMBHBRA R BAER. | EBENE AL, Sl & b
o | | TSRS RAEAE | AL W %25, & ||| T
FE T b IR KEZiRE. | TLREL. BRUNS . & josdd
B mmme, wEmEME. B | SRR, 2. !
%@ BBEHE ., AFETLITLIR.
RIS O
K
H [Esak]  [(wa | [ me | [wdw ]| HES
W H
el BB HIT | mwmEwwgeEs |
e, ST
B3 BIMIEERTFEHRER
Fig. 3 Elements of the virtual simulation experiment platform
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Fig. 4 The platform interface of virtual simulation experiment
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