www.chinacaj.net

F41EE 1210 R B e BOR Vol.47 No. 12
20194 12 A Coal Science and Technology Dec. 2019

WSR3k U SRR T B2 I BE R AR SR BB S [T ] AR = R, 2019,
47(12) :18-23. doi: 10. 13199/j. cnki. est. 2019. 12. 003

XIE Lidong,DONG Zhaoxing,ZHANG Tao,et al.Research on numerical simulation of jointed steel plates parameters
optimizationin single-walled wall under blasting impact[ J ].Coal Science and Technology,2019,47(12) :18-23. doi:
izlﬁ]fﬂﬁ%@b& 10. 13199/]. enki. est. 2019. 12. 003

BT TREHAEZENRSHALBERUAR

B RKEY K E FREY RO
(LAEG R T2 5 2R TR V095 M 22111652 E b K2F s £ 12 5T TR EZR TSRS, 7LA M 221116,
3ARM TREABE AR TRE2EBE VLA 4RM 221018)

W EATRIEZF AN DA RAE, BIT TR EMRGITE L E A BB T BT A A
BAEMAR R IRRE LTS RRNE, KRBT o EERKRL R LR8BS ZER,
KRR AP AL A NESD iR KR, E S35 AR5 550 5, AR AR I /m@%iﬁjl’-

wﬁ%ffiﬁi@k«rb > EAE R 3H AHR AR LA IR AR > AR TR 56 & ﬂ*)i']:”fm']«tbls&ii % 43R 7*:&%

BEMER ) e e L Ra0Rg 44 MR T XN TR T R AR TEEMRERTEIRS

mm ;ﬁﬁc L R KA 6.0% , 345 o) b A RE 49 0.57%, LR T H R T 2 6T SRk

FE FEEMITR TS HBRR LBEFAY 0, AT HERER FREMPAAE AL, R

FA KA G BARAR T A AR A8 AR LT LSRRI K@K, TR & R4,

KEEIR] R AR R AR AR R ANAR B A AR - £

R E 425 . TD235 kARG A X E S :0253-2336(2019)12-0018-06
Research on numerical simulation of jointed steel plates parameters optimizationin

single-walled wall under blasting impact

XIE Lidong"*?, DONG Zhaoxing" > ,ZHANG Tao"*, QI Yanjun'?, SONG Lei’
(1.School of Mechanics and Civil Engineering, China University of Mining & Technology , Xuzhou 221116, China;
2.State Key Laboratory for Geomechanics and Deep Underground Engineering, China University of Mining & Technology, Xuzhou 221116, China;
3.School of Civil Engineering, Xuzhou Institute of Technology ,Xuzhou 221018, China)
Abstract : In order to improve the utilization rate of the section of the deep shaft, a new single—layer shaft wall with jointed steel plates has
been invented. In blasting excavation, the phenomenon of concrete cracking and leakage in the adjacent area to the joint steel plate often
occurs.In this paper, the numerical simulation method was used to analyze the coupling interaction between the steel plate and the con-
crete.The simulation results show that there are 4 vibration strengthening zones in the wall of each mold well,sorted from strong to weak,
the outer concrete of vertical steel plate > the concrete at the interface of shaft wall and rock wall > the upper concrete of inclined steel
plate at the bottom of each mold > the lower concrete of inclined steel plate at the top of each mold, this conclusion is applicable to the
same type of shaft wall. Considering the damage and plastic strain of concrete in the above—mentioned areas, the optimum thickness of ver-
tical plate of the background steel is 8 mm, the maximum damage value of the concrete is 6.0% , and the damage ratio accounts for 0.57%
of theconcrete.The above quantitative results are influenced by rock properties, blasting scheme, geometric size of shaft lining structure
and strength grade of concrete. The geometrical dimensions of the borehole structure and the strength grade of the borehole concrete, the
research method has applicability in the same type of borehole wall structure. The thickness of the vertical steel plate of the background en-
gineering is optimized, and the phenomenon of cracking and seepage of the concrete wall is greatly reduced, and the quality of the project
is good.

Key words: blasting impact; single—layer shaft lining; joint steel plate; concrete damage; steel plate—concrete
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Table 1 Blasting parameters
falgs ElEZy IR 7
By WA B ShE:
() H/kg H/mm kg

1 8 1.7 90 41.0 651 I 41.0

2 14 3.4 90 71.7 757
I 161.3

3 20 5.2 90 89.6 813

4 27 6.9 90 121.0 801
I 268.8

5 33 8.6 90 147.8 817
6 40 10.4 90 153.6 816 v 153.6
7 65 12.3 89 208.0 594 A% 208.0
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Fig.1 Blast holes arrangement
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Table 2 Geometric parameters of joint steel plate

RAGE O FRARE RHRK 1 RIRIE RHRE
H, /mm H, /mm L, /mm a/(°) T, /mm T, /mm

200 200 1 657 45 8 12

R A AR T AR B T, AR R R 4 m,
FERF 2.5 d, HEER H Co5 REE L, B TR e i i
P TAEM 4 m, JIMSC8E S F TAER A A L, 3
PARRZAETI L, DR R N AT AR, TR =
TIMD 1, A0 2 25 BE | A B 45 4 T8 % SR BE IR
i
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Fig.2 Cross—section of joint steel plate and illustration
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of shaft wall construction
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Fig.3 Finite element model of shaft
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Table 3 Mechanical parameters of C65 concrete

test blocks with different ages''"’

HE 1 2 3 4
#/d 1.0 3.5 6.0 8.5
AR SR B/ MPa 16.4 37.0 50.7 58.7
SR/ GPa 9.5 12.7 14.0 14.5
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Fig.4 Vibration enhanced local area of one mold wall
BINCERE p, = 7.8 x 10° kg/m® ANHRIHE €. =
5170 m/s AR p.C. = 4.0 x 107 kg/(m® = s) ;
FRENW A HEE p, = 2.1 x 10kg/m’ | ZTRVA I
HCo= 239 m/s LRV EHIERT; p,C. = 5.0 x 10°
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Fig.6 Maximum principal stress o, of No.1 mold wall
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Fig.7 Damage range of outside shaft wall of

vertical steel plate( Area 1)
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Fig.8 Plastic strain in interface area between

shaft wall and rock wall (Area 1 and 2)
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