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Abstract:

steel plate-reinforced concrete shaft structure in soil

In order to study the dynamic response of

before the formation of plastic hinge line under the action
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of conventional weapon explosion, based on the model
experiment and finite element numerical simulation
the

characteristics of shaft structure under medium or long

calculation method, deformation process and
distance explosion were analyzed. The dimensionless
circumferential relative displacement was determined as
The

theoretical solution of the dynamic response of the shaft

the criterion of structural deformation degree.

structure in soil under the explosion of conventional
weapons was derived. The relationship between the
circumferential relative

dimensionless displacement

calculated according to the elastic theory a;,, and
calculated by the finite element method a;, were
analyzed , and the influencing factors of the ratio alp/ e
were discussed. The engineering algorithm of elastic-
plastic dimensionless circumferential relative
displacement «;, based on the elastic solution was
constructed. The dimensionless circumferential relative
displacement was proposed as the criterion of structural
and the threshold value for the

occurrence of plastic hinge line and the change of failure

deformation degree,

mode was determined as 3%. It was verified that the
proposed theoretical calculation method can well
calculate the dynamic response of steel plate-concrete
shaft structure in elastic stage under conventional weapon
explosion through the comparison between theoretical
and numerical simulation results. The influence of the
length-diameter ratio, the scale ratio of the structure and
the mass of charge can be neglected. When the equivalent
thickness-to-diameter ratio,, the thickness ratio of steel
plate to concrete are large and the relative height of the
structure is small, «, descreases and alp/ a,. increases.
When «,. is equal, the plastic deformation of the

structure, and ozlp/oz]e decreases, with the increase of
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concrete strength.

Key words: shaft structure; explosive effect; elastic

plastic deformation; shell vibration theory
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Fig.1 Experimental setting and arrangement of measuring point
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Tab.1 Main dimension parameters of shaft structure

(ay+h)/

m

EUN L/m h, /m hy /m 7 /m

ik 1 3.17 0.070 0.001 2 0. 366 4.91
A2 5.28 0.116 0.002 0 0.610 8.18
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Tab.2 Setting of experimental conditions
IR 1 2 3 4 5 6 7 8 9
iR 1 1 1 1 1 1 1 2 2
2yt /kg 0.93 0.93 0.93 0.93 2.20 2.20 4.70 10.10 22.00
B h/m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 5.3 5.3
FeBIREIE R/ (mekg ?) 1.2 1.0 0.8 0.6 1.2 1.0 1.2 0.8 0.6
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Fig.2 Process of the experiment
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Fig.3 Finite element model
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Tab.3 Parameters of concrete material model
I/ (kgem ) HEL/NEA PABIGT R SR £/ MPa PN EAL S E a,
2500 0.2 50 —0. 000 145
R4 WEHRERSY
Tab.4 Parameters of steel material model
#E/(kgem ) TARALL SR 6,/10°Pa R E /10" Pa WAL E,/GPa RESH
7 850 0.29 3.35 2.05 2 0.14
R5 NEARIAER S
Tab.5 Parameters of steel plate material model
1/ (kgem ) HEL/N A N PRELR LA/ MPa N 1 RELR KL B/MPa WIS ES 0 N R R C
7 800 0.3 345 336 0.42 0. 026
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Tab.6 Parameters of soil material model
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Fig.4 Comparison of experiment and finite element calculation
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Fig.5 Comparison of maximum displacement of C1
point
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Fig.6 Structural deformation of No.6 shot at different times
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Fig.10 Comparison of finite element calculation and theoretical calculation
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