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ABSTRACT

The impact loads on structures such as a effect frof\ transportation, blasting,
re to sudden failure. So

many lives. The numerical tec
to predict the possible failure
present analytical st

odelled and low velocity impact loading

tension and flexural behaviour of concrete
damage level was monitored and the Energy

of the structural elements weredetermined

1.0 INTRODUCTI

In many structural or mechanical design problems the requirementis to provide proof

That the structure remains substantially intact, even though damaged. Finite element analysis
(FEA) is a numerical method, which provides solution to analyze all structures. The numerical
investigations were performed with commercial software AUTODYN version 12.0.1. Concrete
may sometime be required to withstand dynamic loads due to impact or explosion. Civil
structure often experiences various dynamic loads. Some of them are: Shock loads, Blast loads,
Explosion, blast phenomenon and Impact loads. Impact loads are the loads resulting from
collision between two bodies during the small interval of time. One of the most important types
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of impact test is drop weight hammer impact, which helps to determine the energy absorption
capacity (toughness) i.e., Extent towhich amaterial absorbs energy without
fracture. AUTODYN 12.0.1 is used to simulate the elements subjected to drop weight hammer.

2.0 NUMERICAL MODELLING

The AUTODYN program has much finite element analysis capability ranging from a
simple, non-linear explicit dynamic analysis where it Builds the model, Apply loads and obtain
the solution and Review the result. Structural analysisqmsmerobably the most
common application of the finite element method. It is maig a four principles. The
following are the principles: Lagrange solvers, Euler solvg (Arbitrary Lagrange
Euler),

SPH solver (Smooth Particle Hydrodynamic
material behaviour, structural behaviour, con

2.1 Lagrange Solver
Lagrangian mechanics is a re-for
of’particles is derived by
ge equations of the first
bination of NEWTON, D -
ent of Lagrangian mechanics

NTS USWRG LAGRANGE SOLVER
low are done using AUTODYN.12.0.1.

Omm x150mm x 150mm using M35 grade is simulated in
pes for this model are shown in Table 1. The M35 grade
ed. The material model was tabulated in Table 2.

Table 1 Element type
Material type AUTODYN Element

Concrete M35 Grade

Steel Ball S-4340
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Table 2 Material Model
Material name Equation of state Strength model

Concrete- 35MPA | P-ALPHA RHT CONCRETE

S-4340 LINEAR JOHNSON COOK

The material name is Concrete 35Mpa and equation of state indicates p-alpha (i.e.), p-
alpha model to describe the pore compaction hardening effects and thus give a realistic
response in the high pressure regime. Strength model is Rk gte; it is an advanced

[9]. It is particularly

roughly 0.4 percent.

2.2.2 Analysis Of Cylinder Element
Cylinder of size 150 mm x 300m
Element, Equation of state, Strength model a

units are mm, ms, mg.

2.2.3 Analysis of Beam Elem
Beam of size 500 mm X 00 mm using grade concrete and steel ball of
e as above and it is a 3-D

was applied by steel ball of S-4340 Element on the
mpression, tension and flexural behaviour subjected to

ey ]

Fig.1. Cube specimen before impact load and the gauge points
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before impactMuge points
r 8 e i

exhibiting impact loading and

Fig. 4.Damage level of cube after impact
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the ball

Volume of Sphere

=1.33 x3.14 x 33
=113.04 cm3
Mass of ball (m) = density of steel (p) x volume of sphere (v)
=7.83 x 113.04

= 885.10 gms (0.885 kg)
Interaction gap size =0.2121
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Safety factor =0.2

Cycle limit = 6175

Time limit = 0.6ms

Time increment =0.05 ms
Calculation of energy absorption capacity for cylinder

Shape of ball = sphere Velocity

to the ball = 300mm/ms Height of

fall = 150mm Radius of ball

= 35mm Volume of Sphere (v) = 4/3nr3
=1.33x3.14x35
=179.50 cm3

Mass of ball (m)

Interaction gap

Safety factor

Cycle limit

Time limit

increment

Calculation of energy absorpt

Shape of ball
to the ball
fall
= 35mm \folume of = 4/3nr3
x 3.14 x 3.53

= density of steel (p) x volume of sphere (V)
=7.830 x 179.50
= 1405.5 gms (1.40 kg)
Interaction gap =0.2424
Safety factor =0.2
Cycles = 5955
Time =0.6 ms
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3.4 RELATIVE GRAPHS: TIME Vs ENERGY ABSORBTION, VELOCITY

cube specimen
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Fig.9. Relation between time and velocity of gauge points
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Figfl2. Relation between time and velocity of gauge points

4.0 RESULTS & DISCUSSION

A dynamic load of 885100mg, 1405500mg was applied at a distance of 150mm from
the model elements and corresponding energy absorption capacity was calculated and
damage levels were indicated. Impact load is being represented by time-total energy curve
varying at O,

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com
(JAER) 2016, Vol. No. 11, Issue No. 111, March e-1SSN: 2231-5152, p-1SSN: 2454-1796
0.533, 0.6, and 0.738ms respectively. Energy absorption capacity for gauge points

was determined and tabulated in Table 3 corresponding to number of cycles.

Table 3 Energy Absorption capacity of the specimens
ELEMENTS ENERGY ABSORBTION | NO. OF CYCLES
CAPACITY (uJ)

Cube 3943x107

Cylinder 6262x107

Beam 626.1x108

5.0 CONCLUSION

The Structural models such as cu i , steel ball were
numerically simulated by using the Finite Analysis ) software namely
applied the numerical concrete

e monitored and the energy

and beam elements were

fire suggested to consider the design
be subjected to impact loads. The
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