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1. Introduction

When a structure exposes to the seismic force, it sweeps with descending, ascending or monotonic
movement. Free vibration of a structure equipped with the damper in an optimal place will approach
to zero in descending path. But a structure without any external damper reduces due to vibrational
movement in any time interval like (j(i—l)T(i—l)n' jiTin) such thati=1: k and j,T,,, = 0 are the structure
stiffness. The amplitude of vibration in this case has ascending trend in general. But for a structure
containing external damper, the amplitude of vibration cannot approach to zero because by reducing
the stiffness of the structure in each time step, at the end of each step, there is a sudden increase in
amplitude which we call it jump or resilience range. The governing movement equation of a structure
with single degree of freedom in its first vibration step is written as:

Uy (t) = Asinwy,t + B cos wy,t (1)
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Assume that a structure in interval (0, j; T;,,) with stiffness constant K;,, = Mw?2, is vibrating such
that at the end of t; = j; Ty, the stiffness of the structure suddenly reduces from Kin to Kzn. In this case,

motion Eq. (1) loses its validity and the following new vibration equation should be used for t > t
u,(t) = A’ cos wy,t + B’ sin w,,t ()

In order to determine A' and B' from Eq. (2), continuity of time-displacement curve is studied such
that u, (tf) = Uy (tr) andu{(tf) = uy(tr). By determining factors A' and B', we see that amplitude of
second phase vibration is:

ol + 22 ©)

2n

As expected, the range of second phase vibration is dependent only on the natural frequency of
second vibration. Regarding the reduction in the stiffness of the structure in this phase, the amplitude
of vibration is increased. Fig. 1 shows the vibration of one dimensional system without and with
damper.

- Il

(@ (b)

Fig. 1. Amplitude of one dimensional vibration system (a) without and (b) with damper (Hosseini et al., 2014)

According to the above discussion since the system under vibration loses its primary stiffness over
the time, a suitable system for energy dissipation (caused by vibration in the structure) should be
defined instead of reduced stiffness. Hence, a damper system is introduced here as an alternative for
reduced stiffness in structure. A damping coefficient was obtained that could be a suitable alternative
for reduced stiffness in different vibration phases such that in each vibration phase, a damper with
specific damping coefficient is entered in the structure system and replaced with the reduced stiffness.
This coefficient is defined such that it ignores the effects of reduced stiffness in the structure. Eq. (4)
explains the relation which shows the equivalent damping coefficient with reduced stiffness (Hosseini
etal., 2014).

A=A, =0

4)

otéwin
Ap = \/[uo]z + [uo w(f; uO]Z

where A" is vibration amplitude of second phase and Ap is the amplitude of first phase for a system
with damping coefficient of .

Dissipated energy in any given structure under seismic loads induced by earthquakes depends on
the type and design of structures and some researchers have focused on design of suitable dampers or
energy absorbers for buildings and structures to resist against earthquake (Sugisawa & Saeki, 1995;
Constantinou et al., 1998; Garcia, 2001; Lavan & Levy, 2006). Indeed, the type of connections, stiffness
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of structure, dampers, place of windfall and damper and other factors have significant role in the amount
of dissipated energy. In this paper a new jump (resilience) factor (which is a function of energy
dissipation factors of input seismic energy) is introduced and its practical applicability is investigated
for two typical structural examples.

2. Introducing jump factor for elastic structure

Consider an elastic ball which is released from a certain height. When a ball hits to the ground,
because of contact and clash with the earth, part of its active mechanical energy dissipates and the ball
jumps again after collision (Fig. 2). If we show the relative speed of ball before clash with the ground
with V; and re-jump speed from the ground surface with Vj, in this case, the speed before and after clash
is called jump factor, which is defined as:

V.
-l
Vi

Clash of the elastic body

IS

Fig. 2. Clash and jump of elastic body

If we assume that in these collisions, the nature of elastic body does not change, in all collisions
the ratio of body speed after clash to its previous speed is e. in fact, if the body sweeps 2n times, jump
(or resilience) factor is constant in n collision.

Vin

Vi

Vin = €™ YJ2gh , Vj, =e™/2gh

where 4, is the height of first fall. But why the speed of body reduces after hitting the ground and jump
speed, is e. This is due to sudden reduction of mechanical energy in the clash moment. We can say that
if the active energy of the body before clash was II; and after separating from the surface isll;. In this
case, dissipated energy in the clash moment is:

el=62="'=en=e=

(6)

=1, -1 (7)

Because releasing the energy is in kinetic form and by assuming constant nature of body, we can
write:

1 8
=7 m(V = V), ®

where m is the mass of structure. Energy term in Eq. (8) is dissipated energy in the clash moment. This
energy is dissipated as thermal and energy caused by contacts. For larger the contact surface of mass,
more energy is expected to dissipate. This is because due to consistency of molecules, a body with
larger contact surface needs more energy to separate its contact surface; therefore, more energy will be
dissipated.

After brief introducing the jump factor, the optimization of this factor is explained here. since the
effect of jump factor is on the after clash speed, therefore, if we assume that the ball stops after n
clashes, in this case, sum of the amplitudes of the ball is:
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= 9
th=h1+h2+---+hn ©)
k=1

where : h, = e?¥"2h (10)

Viz + VjZ
v?

L

F(V,V;) = h[1 + e?] = h[ ]

According to Eq. (10), sum of the passed amplitudes is function of speed before clash and the first
speed after clash. Now, using Eq. (8) and Eq. (10), the dissipated energy is maximized such that sum
of amplitudes passed by body in (h, 2h) interval. Using Lagrange theory, Lagrange function

L(u, Vi,V-) = I+ u[F — ah] is defined by Lagrange coefficient u. By solving Eq. (11), the jump
factor can be expressed as:

oL _,
v,
oL _,
/A 1
on_ (11)
o~

As stated before, when an elastic body is in elastic clash with another body, a part of mechanical
energy dissipates during contact and jump due to the contact of surfaces. The larger the contact surface
or interface, dissipated mechanical energy will reduce more. Now, assume that elastic body has general

surface form of w = f(x, y, z) and contact surface is smooth with normal N = (a, b, c) (as shown in
Fig. 3).

G e e
Plate: ax + by +cz+d =0 )
” w = flx,». z)

Fig. 3. Clash of elastic curved body with smooth surface (Hanson & Soong 2001)

According to Fig. 3, a contact surface is created during the clash and the larger contact surface,

dissipates more mechanical energy. In fact, function II will increase by increasing the contact surface.
Eq. (14) shows the common clash plate in macroscopic dimensions.

max Il =1I; —II;
s.t. # dx dy = A oncuntor (12)

where I" is contour of contact surface that is determined from:

{f(x,y.2)=0
ax+by+cz+d=20

—d—ax—>b 13
curve F:f(x, yfy) =0 (13)
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For example, if fis a homogenous sphere with volume density p ad radius R, the common contact
surface of clash is:

d + ax + by

14)
2 2 2 — g2 (
x“+y°+( p )

d+ax+b 15
Fk:e""'[x2+yz+(—y (15)

)? —R?]

As a practical application of above discussion for modeling the earthquake waves, spherical waves
caused by earthquake in ground is considered. Since 1980s, reflective vibrational concepts have found
widespread application in survey of depths below than 200m and especially, lower than 50m (Uang &
Tsai, 2004). Huygens ' Principle is important for understanding the dissipation of seismic waves in
layered lands and areas (Uang & Tsai, 2004; Yang et al., 200). According to this principle, each point
on the wave front can be considered as a secondary source of spherical waves. New wave front is like
a cover of these waves after an interval. Fig. (6) is a view of emission of spherical waves and formation
of wave fronts. In fact, wavelength of these waves is equal with the radius of spherical waves and this
concept can be explained in terms of Egs. (12-15).

]
I
|
I
Fig. 4. Formation of spherical waves and wave Fig. 5. Equivalent structure with a simple one-
fronts (Soong & Spencer 2002) degree of freedom pendulum

When a wave clashes with the separating plate of two environments with different elastic
characteristics, some of interface energy will reflect and the rest will pass from the interface and enters
a new environment. Reflected and transferred energies depend on the speed of spherical waves and
density of both environments. Now, if we consider spherical waves that release from one point as
spherical body in clashing with the ground, in this case, impedance coefficient for seismic wave is
equal with jump factor in elastic clashing of a spherical body. Also, in clashing spherical waves to
interface of two layers, some of the wave energy reflects and the rest emits in the next layer. Dissipated
energy is equal with dissipated mechanical energy of spherical body in clashing with the ground. We
showed earlier that the larger the contact surface, the dissipated energy increases. Therefore, in order
to reflect more energy, we should increase the area of clash plate.

3. Modelling jump factor in vibrational behavior of structures

Consider a structure which sweeps under free vibration. As shown schematically in Fig. 5 a pinned
structure is assumed to have one degree of freedom in horizontal direction and the mass of the floor (or
structure) is centralized at a single point. Accordingly, the vibration of structure is similar to the
vibrational movement of a pendulum. The mass of pendulum is equal with the mass of floor and its
basic stiffness is equal with the stiffness of the structure. Considering intrinsic damping in the structure,
the pendulum vibrational motion will be as indicated in Fig.5.

The pendulum vibrational motion is similar to sweep and jump of spherical body in clash with the
ground. By ignoring the stiffness reduction in the pendulum base during vibration, the vibrational
response of pendulum can be expressed by the following differential equation:
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) =4 t + Bsi t 1o
ﬁ — — —
u COS M Sin M

Regarding the concepts of jump factor for elastic factor, by assuming that the range of pendulum

decreases in each T = 27 \/% the pendulum jump factor can be defined as:

o= E| _ |M (17)
vl (T -0
—Asin\/%(T+r) +BCOS\[§(T—T)
e= (18)
—Asin_|[~(T —1) + Bcos |~(T —
sin_|— T cos M( T)
_ |~Asin(27m + w, 1) + B cos(2m + w,7)
N sin(2mr — w,7) + B cos(2mw — w,T)
_ |Asinw,T + B cos w,T
€= +Asin w,T + B cos w,T

The jump factor varies between 1 and zero and according to the Eq. (18), this factor depends on the
factors A, B and an. Based on previous discussions, for the lower jump factor values, the energy
dissipation will be higher. Hence in order to obtain the maximum energy dissipation, the jump factor e
should be minimized as follows:

de

=0
dw,

(19)

T
- [u(0)u(0) sin2w,t| =0 -» wW,T = >

But in Eq. (18), for w,t = %n, jump factor is always equal with maximum value i.e. 1. Figs. (6-9)

show the variations of jump factor with different vibrational periods (T). As seen from this Figures, for
larger periods, low jump factor and high energy absorption and dissipation will occur. Therefore, in
order to reach low jump factor, we should reduce effective stiffness of the structure. This is consistent
with flexibility or form of the structure.
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Fig. 6. Variations of jump factor for different periods (k=1) Fig. 7. Variations of jump factor for different periods (k=2)
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Fig. 8. Variations of jump factor for different periods (k=3) Fig. 9. Variations of jump factor for different periods (k=4)

For odd k values, jump factor value is a descending function of period and in comparison for k=1,
this value is lower than £=3. But for even & values, there was not certain trend for the period. Therefore,
regarding minimum jump factor for different periods in k=1, we could interpolate the jump factor as a
Lagrange polynomial 7. Fig. 10 shows the jump factor based on the period.
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Fig. 10. Jump factor chart based on the period between two Fig. 11. Structural configuration of example 1

horizontal asymptotic

This Figure shows that the lower the period of the structure, the jump factor is close to 1 and the
higher the period, this factor is low. Indeed, the jump factor is a descending function of period.

4. Results and discussion

After introducing the jump factor its practical application is studied for two typical structural
examples in this section.

Example (1): Consider the frame shown in Fig. 11 having the weight of 10 ton. Steel elasticity module
is Eg =2 x 10° C’;n—gz and moment of inertia of columns is twice the beam moment of inertia. Height of

columns is 3m and length of span is 6m. The structure has 3 degrees of freedom, two rotational degree
of freedom in beam to column connection and one translational degree of freedom. Moment of inertia
of columns is I = 5700 cm*' consequently, total stiffness matrix for this frame is:
0.0001 0.0076 0.0076
10°{0.0076 1.9000 0.1900
0.0076 0.1900 1.9000
Now, by dividing above matrix to matrices ku, ko and koo and using equation (24) I = 5700 cm*
, we can obtain equal stiffness of frame.

k= ke — ktokaolkZO (20)
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The period of system is therefore:

T =2 \/m—z Y 03
= 4LTT k_ T[gk— D sec (21)

By assuming the speed and displacement and interval of 0.3s, jump factor is obtained equal to
0.9396. Therefore, speed ratio after and before 0.3s is:

V(@ +03)

V(z+03) (22)
*TV@E-03)

= 0.9396

This figure reveals that before reducing the stiffness of structure, the speed of jump reduces by
6.04 percent. Also, kinetic energy of the structure has reduced 11.7 percent. Table 1 shows jump factor
for different stiffness values in the investigated structure of example 1.

Table 1. Comparison of jump factor and speed reduction percent and dissipated energy in the frame
of example 1

Ic(cm*) I, (cm*) K(kg/cm) T(sec) e % AV/V % AIl/TI
5700 2850 4606 0.30 0.9396 6.04 11.7
8090 4045 6537 0.25 0.9516 4.84 9.44
11260 5630 9099 0.20 0.9614 3.86 7.57
14920 7460 12056 0.18 0.9652 3.48 6.83
19270 9635 15571 0.16 0.9692 3.08 6.06

It can be concluded from this Table that by increasing in the moment of inertia of beam and column,
magnitude of this factor increases and conversely speed and energy reduction becomes lesser.
Therefore, for the frame of example 1, the weaker the columns and beam, results in higher energy
absorption and speed reduction. Fig. 12 compares the variations of speed and energy reductions (i.e.
dV/V and dU/U, respectively) for different column moment of inertia (i.e. IPB200 —IPB280) of
example 1.

15
“3
y
10 1
5
. A
IPB200 IPB220 1PB240 IPB260 [PB280 u
2 “s
dv/v mdu/u
Fig. 12. Speed and energy reduction for different moment of Fig. 13. Structural configuration of example 2.

inertia of columns in pinned ends

Example (2): Consider the following joint frame with given characteristic of example (1). This frame
has 4 rotational degrees of freedom and one translational degree of freedom as shown in Fig. 13. For
this frame and different beam and column profiles, we calculated the jump factor, percent of speed
reduction and dissipated energy and then compared them with corresponding values presented in Table
1 for the frame of example 1. The equivalent stiffness of this frame is:

2E1, kg (23)
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Thus:
w (24)
T =2 |— = 0.68 sec
gk
Consequently, the jump factor for this frame is determined as:
V(t + 0.68) (25)
e = m = 0.8596

Table 2 presents the variations of jump factor for the frame of example 2 with different moment of
inertia.

Table 2. Variation of jump factor, speed reduction and dissipated energy comparison in frame with
joint base (example 2)

Ic(cm*) I, (cm*) K(kg/cm) T(sec) e % AV/V % ATI/TI
5700 2850 845 0.68 0.8596 14.04 26.10
8090 4045 1198 0.57 0.8868 11.32 21.35
11260 5630 1668 0.48 0.9006 9.94 18.89
14920 7460 2210 0.42 0.9141 8.59 16.44
19270 9635 2854 0.37 0.9275 7.25 13.97

As seen from these results, energy reduction in joint frame and for profile IPB200, is twice the
corresponding value of the frame with pinned end (i.e. example 1). By comparing Table 1 and Table 2,
it is observed that energy absorption for joint frame with weak profile is 4 times of energy absorption
for pinned frame and with strong profile. Fig. 14 compares the effect of base boundary condition and
profile size for both examples.

dv/Vv du/u
20 40
10 I 20 I
o I II II II o | o N II II II - |
IPB200 IPB220 IPB240 [IPB260 [IPB280 IPB200 IPB220 IPB240 IPB260 IPB280
M joined frame M pinned frame M joined frame M pinned frame

Fig. 14. Comparison of speed and energy reduction in pinned & joined frames

5. Conclusion
-A new jump factor for determining the speed and energy dissipation of structures was introduced.
-For a structure with high ductility, jump factor was low and energy dissipation was high.

- The applicability of suggested jump factor was investigated for two types of structural frames (with
joined and pinned ends).

- It was shown that energy dissipation is more for joined frame and weaker cross-section of parts.



186
Acknowledgement

The authors would like to thank the anonymous referees for constructive comments on earlier version
of this paper.

References

Constantinou, M. C., Soong, T. T., & Dargush, G. F. (1998). Passive energy dissipation systems for
structural design and retrofit. Buffalo, New York: Multidisciplinary Center for Earthquake
Engineering Research.

Garcia, D. L. (2001). A simple method for the design of optimal damper configurations in MDOF
structures. Earthquake spectra, 17(3), 387-398.

Hanson, R. D., & Soong, T. T. (2001). Seismic design with supplemental energy dissipation devices.
Earthquake Engineering Research Institute.

Hosseini M, Beiranvand P, Omidi M. (2014) Determination of damper Coefficient the second stage
Vibration In order to reduce the structural response. Technical Journal of Engineering and Applied
Sciences. 2014-4-3/74-78.

Lavan, O., & Levy, R. (2006). Optimal design of supplemental viscous dampers for linear framed
structures. Earthquake engineering & structural dynamics, 35(3), 337-356.

Sugisawa, M., & Saeki, E. (1995). Development of Earthquake-Flesistant, Vibration Control, and Base
Isolation Technology for Building Structures. Nippon Steel Technical Report, 66(0).

Soong, T. T., & Spencer, B. F. (2002). Supplemental energy dissipation: state-of-the-art and state-of-
the-practice. Engineering Structures, 24(3), 243-259.

Uang, C. M., & Tsai, K. C. (2004). Research and application of buckling-restrained braced frames.
International Journal of Steel Structures, 4(4), 301-313.

Yang, Y. B., Chang, K. C., & Yau, J. D. (2003). Base isolation. Earthquake Engineering Handbook.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


