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Research on Controlled Blasting Construction Technology
in Extreme Temperature Environments

DU ZHONG-long ,WANG Gao-long LI SHU-qiang
(ZhelJiang Jing'an Blasting Engineering Co. ,Ltd. , Hangzhou 310000, China)

Abstract; This study addresses the extreme geological conditions, including high-temperature spontaneous com-
bustion, steep , high slopes,and a complex network of abandoned workings in the fire-affected southern wing of Wuhai
Energy’s Lutian Coal Mine. Focusing on non-ambient temperature environments, the research examines construction
management strategies and technical solutions for geological hazard control using thermo-mechanical coupling theory.
Field experiments, numerical modeling, and theoretical studies were combined to develop a “temperature-zoning/
thermo-mechanical coupling/differential-design” blasting method. The implemented solution features an integrated
protection package of “water injection for cooling + gel insulation + PVC-sleeve isolation” together with digital elec-
tronic detonator precision initiation. Key findings include the characterization of the effects of temperature on rock
mass mechanics and blasting dynamics, along with the development of a temperature-dependent dynamic constitutive
model for rock masses. The proposed systematic approach integrates temperature zoning analysis, coupled thermo-me-
chanical evaluation, customized design,and coordinated control measures, establishing a multi-hazard mitigation sys-
tem utilizing digital electronic detonators. Practical applications demonstrated exceptional safety performance with

blast vibrations controlled below 0.38 c¢m - s ™' flyrock limited to under 50 m,and complete success in high-temper-
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ature hole cooling, achieving the safety objectives of “zero injuries ,zero accidents, and zero environmental contamina-

tion” . These results offer valuable theoretical foundations and practical methodologies for managing geological risks in

mining operations under extreme temperature conditions.
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Fig. 2 Surrounding environment( unit:m)

(1) FIX (T <40°C) AR 8N, 157
PEREARRIRGAE , 16 AL AR 22 42 25 F 5 I I3 i
PR HERRDA L o

(2) 5iRIX (40°C < T <100°C) - 74 A i B
Bt 1o VERE S AL, T R IBURF IR B4 15 it

2 40°C <T <60°C i, Fu v/ 1 {7 R HC B A4
B g (el 2 24 40 2 24 N 1) S5 X 1 1

% 60°C <T <100°C i}, 5 R A K Bl + B
EETEA + PVC B R E " A a1, ¥ L iR
JBERE 2 60°C LT J5 J7 al T ARt T

(3) FREEEIX (T=100°C) AP i
TP RE 2 AR, A5 LR Bl , SR LRI T2 75
AL,

T BT RE G 3BT R B il R AR R

AR 2 BAR IR =S5 T < 8 G, il U e TR
BRI O A DAY S R E R/ Y
JEE 7 A AL ) 2 A A R BRI I RS 5 3 =,
1 SRR A B PR RE A2 A

2 FEERMEFEHEIBERA

2.1 HEMETEEFEELRE
e 5 S5 6 A e AR ELASE AL, W 1 TR X

A1 RE RS LA 2 R B R T
eI B A 0 TR B A TR W RAIG, T
FZSPURLTR B 75 Al U] 2 B S S BRI R 7
40 ~ 100°C §ii Bl 1, 5 K 19 3 25 B0 I 3 B F e 24
30% ~50% , sk A B K 40% ~60% . X Fh S
PR I A8 A B 5 R KR I AR R 915 55 R A 10
NS EN

B TIRIBE, BT T R B AR B
AR
o, =fle,e”,T) =[1 —a(T-T,) Joy(e,e”)

K o, BB S 38 HRAE & RRASZR; T
SLEE s Ty B HE s FELBE SR B8 0 3
WER T
2.2 ERVBRHESELITRIE

R AR IR A BT 45 5 B T % TR
SN R S RO

(1) BRI FETAEGRRE , R AR 8K
%ﬁo ‘SM%TE% 15 m,:ﬂﬁé% mm,‘—fLEE 4.2 m x
HEFE 3.3 m, BAFE 0.30 kg/m® By T 7H B FLilL
Hi B R BN 25 62 kg, W R R AR B BN % 1
Jff 7% o

x1 BETEBRBSHE

Table 1 Blasting parameters table at room temperature

Lz ¢ fLEE o HEFE b LR L
Hole diameter Hole spacing Row spacing Hole depth
¢/mm a/m b/m L/m

90 4.2 3.3 16

HAE WIERE AR Q sk
Powder factor/ Stemming  Charge per hole Remark
(kg m™) Length/m 0/kg cmarks
0.30 3.5 62
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Fig. 3 Physical image of colloidal fireproof material
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