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Explosion is considered as the most hazardously event in petrochemical facilities and offshore
structures. In these facilities, pressure vessels are very important because their explosion may result in
damage to other modules. In practical design, external blast load is applied to one side of pressure
vessels as uniform load.In this paper we try to propose more realistic distribution to confirm
experimental results. This paper includes validation of Eulerian domain capability in finite element
program ABAQUS to carryout uncoupled Eulerian Lagrangian analysis .The results show good
agreement between Eulerian capability and experimental results in locations that do not have high
turbulence effect, but in points where turbulence effects and vortexes are increased, error in numerical
model is larger. Also, this paper shows that the method which is usually used to apply blast loads to
cylindrical materials has a great error in comparison with numerical simulation and experimental
results. Thus, in this paper a blast load distribution is presented which can be used in future research and
industrial designs for vertical shape or horizontal shape of cylindrical materials with a variety of
different diameters.
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Fig.7 air and TNT simulation for validation of eulerian blast wave
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Table 3 validation for normal reflection
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Fig.13 the 19 reference nodes for reflected pressures
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Fig.16 expansion of blast wave around circular cylinder(Pa)
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Table 3 parameters of fitted curves for numerical results of vertical
circular cylinder simulation
25 2 s 15 s 1 s 05, ¢
0.3589 0.3797 0.4214 0.4469 0.502 c
0.4605 0.4508 0.4483 0.4294 0.3833 ¢,
0.157 0.1491 0.1175 0.1023 0.0711 c,
0.0367 0.0296 0.0136 0.0186 0.0341 c3
-0.0126 -0.0094 -0.0056 0.0014 0.0071 Cy
-0.0085 -0.0066 0.0004 0.002 0.0014  ¢5
-0.0022 -0.0036 -0.0025 -0.0057 -0.0035 ¢,
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Table 4 parameters of the fitted curves for numerical result of
horizontal circular cylinder simulation
25 s 2 kb 15 i 1 s 0.5 s c;
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1.2
F X diameter=2.5
£ e diameter=2
Loge L diameter-15
E ¢ diameter=1
08 E - d;::;::w.s
J L fitted curve D=2.5
% 0.6 fitted curve D=2
& E fitted curve D=1.5
04 fitted curve D=1
L fitted curve D=0.5
02 [
ot '
0 50 100 150 200
degree

Fig.21 the fitted curves on numerical results of horizontal circular
cylinder simulation
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Fig.22 the fitted curves on numerical results of vertical circular
cylinder simulation
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Fig.17 comparison among distribution of peak pressure in simulated

diameters of vertical circular cylinder
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Fig.18 3D model of horizontal circular cylinder (diameter=2.5m)
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Fig.19 expansion of blast wave around horizontal circular cylinder (Pa)
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Fig.20 comparison among distribution of peak pressure in simulated
diameters of horizontal circular cylinder
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1 Assume the incident pressure 1
1 (Less than 5 bar) 1

L----------i-----------l

1 Apply equation (9) to calculate the normal reflected 1
1 nressure 1

1

| usingequation (12) and table4 and Determine % :
1 table 5 T
L----------;—----------l
[
1 Apply equation (8) to calculate duration of the 1
1 positive phase of the blast 1
I.----------;—----------l
o e S e e e
1 Determine the normalized pressure-time curve 1
1 using Pand Ty 1

e = d

Fig.23 the proposed flowchart to obtain pressure-time curve in design
of circular cylinder
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