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Abstracts

The design of cable supported bridge with long span is challenging due to the sensitivity of the dynamic excitation. The
aerodynamic instability caused by fluttering can severely affect the safe operation. An application of indicial function to the flutter
analysis in time domain is applied to the Great belt East Bridge for both completed and erection stage. The nonlinear least square
method was used to extract the aerodynamic indicial parameters for flutter analysis in time domain. The geometric nonlinearity
is considered through the nonlinear dynamic analysis. The results showed the good agreement with the wind tunnel test and the
validity of the indicial function as well as the important role of the geometrically nonlinear analysis during deck erection.

Keywords: indicial function, time-domain approach, geometric nonlinearity, aero-elastic forces, erection

1. Introduction

The modern long-span bridges have become more
flexible and slender, and thus are more susceptible to the
dynamic excitation due to wind loads. Aerodynamic
instability caused by fluttering can seriously affects to the
safe operation of long-span bridge structures. Therefore,
flutter instability is major concern in the design of
modern long-span bridges. Moreover, the investigation on
the long span bridge during erection is also be the
importance factor to concern the aerodynamic stability of
the bridge especially, in the initial stage of construction
which has various factors to reduce the ratio between
torsional and vertical frequency.

With the highly nonlinear behavior of the long span
bridge, the full time-domain simulation is suggested for
both completed and erection stage, this can be done
through indicial function load models. Wagner (1925) is
the first one who derived the indicial function for thin
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airfoil theory by expressing the vertical lift force for an
instantaneous step change in the up-wind velocity for the
single degree of freedom system. Bisplinghoff er al.
(1955) proposed a general functions for aerodynamic
moment and characterized the effects of the different
components of the motion on self-excited loads.

The first relevant work of indicial function in bridge
application is suggested by Scanlan et al. (1974). He
applied the airfoil flutter theory and indicial flutter
response theory to the bluff structural forms and presented
a relationship of flutter derivative and indicial function.
Borri and Hoffer (2000) presented a non-stationary aero-
elastic load model based on continuous step response
function of Wanger-type which is implemented into finite
element procedures. Borri et al. (2002) include a fading
memory into their finite element code for the investigation
of aeroelastic instability and for structural analysis in
non-linear dynamics. Costa and Borri (2006) further
estimated the indicial function coefficients for the stream
line and bluff rectangular section through time domain
simulation and proved their results with the wind tunnel
test. Panot er al. (2011), included the effect of material
and geometric nonlinearities through the analysis and
shown a significant effect of geometric and materials
nonlinearity to the aeroelastic instability of the long span
bridge.

In this paper, the flutter analysis in time domain

@ Springer
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Figure 1. Load model.

through indicial function load model is applied to predict
the critical velocity of the Great Belt Bridge during
complete state and bridge deck during erection. The
model is applied to the geometrically nonlinear analysis.

Furthermore, the evolutions of aerodynamic stability limits
throughout the deck erection are numerically generated
and the results are verified with the wind tunnel test.

2. Self-excited Aerodynamic Force

A classical engineering approach for the flutter problem
is the description of self-excited forces in a mixed
frequency/time domain formulation via flutter derivatives
by Simiu and Scanlan (1986). They assume that the
bridge deck possesses uniform properties so that a unit
strip with two degrees of freedom can represent the entire
bridge. The linearized self-excited aerodynamic forces
are determined from the experimentally obtained flutter
derivatives. These aerodynamic forces per unit span are
related to the heave, sway, and torsional displacements of
the bridge deck, as denoted by z, x, & and the associated
velocity z, x, & at the center of elasticity of the deck
cross section, which can be expressed as follows:
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where U=wind velocity; o =air mass density; B =bridge
deck width; K=reduced frequency with K=Ba/U,
o =circular frequency of response; H*, P*, A* (i=1 ...
6)=dimensionless flutter derivatives determined experimentally
from wind tunnel tests.

2.1. Unsteady self-excited force in time domain
through indicial function

Chen (2008) said that the self-excited force in time
domain by indicial function is an extension of the theory

for thin air foil to bluff sections. The response history is
expressed as a series of infinitesimal step-wise increments.
The non stationary of the evolution in time of the wind
load due to the unit displacements is given by indicial
aero-elastic function. The wind loads are then given by
the convolution integrals of the indicial function with the
displacement history.

The indicial functions here are adopted by Salvatori
and Spinelli (2006), as

Lsem=qBCL(®L2(0>%§2+d>La(0>a(t>+ J bt r)%’hcbwm Dl r)]er @)
0
Mse(1>=quc'M(mMAO@wMa(om(m J bt r)?%h%(ﬁ Dl T)H )
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where C; and C,, are the static lift and moment
coefficients, respectively, z and « are the vertical and
torsional degree of freedom of the bridge deck section, ¢
is dynamic pressure with q:%pU2 , CL and Cj,u are the

slope of lift and moment coefficients, ®; (i=L, M; j=z,
) are indicial functions and the dot denote the

differentiation with respect to time. The main dimension
of the Great Belt suspension bridge is presented in Figure
2.

2.2. Extraction of flutter derivative to indicial
functions
Indicial function can be considered in two parts: The
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constant part, agy, accounts for quasi-steady effect, and
the second part, n exponential group of, ay, by, describe
the unsteady evolution of the force, where s =U#/b is the
dimensionless time, as expressed by the following
equation.

@ (5) = aop— Y AippXP(=bippes) (6)
i=1

The experimental procedures to obtain the indicial
function are not yet widely established in contrast with
the aero-elastic derivative. However, it is possible to
obtain an indicial function from aero-elastic derivative.
The usual relationship among flutter derivative and
indicial functions are illustrated by Borri, C., Costa, C.,
Zahlten, W., (2002); below,
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Derivative of aerodynamics coefficient with respect to
the angle of attack are in principle different from the thin
airfoil. Therefore, a nonlinear least square method is
applied to identify the indicial function coefficients from
the experimental aero-elastic derivative. Since the indicial
function must converge into one as time approaches infinity,
the parameter b, in indicial functions must be a positive
value.

3. Flutter Analysis of the Great Belt East
Bridge

The modern suspension bridges are flexible and slender
which have the potential to be susceptible to the dynamic
excitation due to wind-induced instabilities. Aerodynamic
instability due to fluttering is one of the serious effects for
the safe operation of long span bridge structures. Agar
(1989) said that flutter occurs at the certain wind speed
which causes the aerodynamic forces acting to the
oscillating structures, so inducing the vibration. The self-
excited oscillation motion of long span bridges is the most
significantly related to the lowest heave and torsional
modes of bridges. Therefore, flutter instability is concerned
in the design of the modern long span bridge.

Weight (2009) presented that the Great Belt East
Bridge is one of the longest suspension bridges located in
Denmark. The completed east bridge has a central span of
1,624 m and side span of 535 m. The bridge was opened
for traffic on 1998. The bridge deck is a 31 m wide and
about 4 m deep steel box. This girder is continuous over
the full cable supported length of 2,694 m. The form of the
box girder is streamlined to resist the aerodynamic
instability due to the strong wind. The ratio of cable sag
to main span length was chosen to be 1/9. The main
cables are fixed through stiffening girder at the mid span.
The total height of the concrete pylons, including cable
and cable saddle, is approximately 258 m. The bridge
geometries are given in Fig. 2 and their properties are
given in Table 1.

3.1. Frequency analysis and calculation of the
Rayleigh damping ratio

Modeling of the Great Belt suspension bridge can be
done using a combination of appropriate elements. The
single spine girder model is used to model the deck which
is suitable for the model of single-cell box girder bridges.
The suspension cables are connected to the spine through

Table 1. Geometries and material properties of the Great
Belt suspension bridge (Karoumi, 1999; Kim et al., 2002)

Member. £ Az ]’4 v
(GPa) (m*) (m") (kN/m)
Deck 210 1 332 1448
Main span cable 210 040 - 329
Side span cable 210 041 - 33.8
Hanger 210 0.025 - -
Pylon (0-75.5 m) 40 375 750 8824

Pylon (75.5-136.2 m) 40 325 275 7644
Pylon (1362-1969m) 40 300 200 705.6
Pylon (196.9-257.6 m) 40 250 150 588.0
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(a) Deck section (Weight, 2009)

(b) Elevation

Figure 2. Main dimension of the Great Belt suspension bridge.

Figure 3. Finite element model of The Great Belt Bridge.

rigid link element. The cable element which considering
the geometric nonlinearity is used to model the suspension
cable. The profile of a suspension cable under its own
weight is optimized through the shape-finding process.

ey 2
Conans 8 of Mot Modehagesd
Ehahirmanon | 5400, MixdeSrages of Mods Srapes. sy 3

(a) Ist Vertical mode

The main span of the bridge is discretized in to 112
frame elements. The bridge girder is supported every 24
meters by pair of hangers. The natural frequency as well
as their corresponding mode shapes are given in -. The
heave and torsional motions of the bridge deck are must
be prioritized when dealing with the wind stability of the
bridge. The frequency of the fundamental mode which
corresponds to motion induced force is 0.106 Hz. This is
equivalent to a 1st vertical mode.

The structural behavior is a combination of cable and
frame in which a vertical resistance of the system is the
one of a cable with negligible the flexural rigidity. Horizontal
and torsional stiffness is the same as a frame with
rectangular cross section embedded at the ends. The
structural behavior is a combination of cable and frame in
which a vertical resistance of the system is the one of a
cable with negligible the flexural rigidity. Horizontal and
torsional stiffness is the same as a frame with rectangular
cross section embedded at the ends. lists the first three

. (c}_ 31d Vertical mode

Figure 4. Vertical mode of the Great Belt Bridge.
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(a) Ist Torsional mode

- (L) 3|-'dl Torsional mode

Figure 5. Torsional mode of the Great Belt Bridge.

(a) 1st Lateral sway mode

: (c)3r(i Lateral sway mode

Figure 6. Lateral sway mode of the Great Belt Bridge.

fundamental modes corresponding to the vertical, torsional,
and lateral modes severally. The analytical results are
estimated using XFinas (Kim, 2007) software. Subspace
iteration method is used in the Eigenvalue analysis. These
values are relatively accurate comparing to the corresponding
experimental values given by Larsen and Jacobsen (1992).

Rayleigh damping ratio of 0.2% is assigned considered
the first vertical and first torsional modes as the calculation
of Rayleigh damping which are given below:

[Cl=a, [M]+ B [K] ®
where [C] is the structural damping matrix, [M] is the

mass matrix, [K] the stiffness matrix, ¢, and f. are
Rayleigh damping constants.

The symmetric vertical and torsional mode, corresponding
to the natural frequency of @, =0.666 rad/s and @, =1.954
rad/s according to the Eigenvalue analysis results, are
likely to participate in the oscillation in the case of flutter
instability. The damping ratio of both two modes is
&=¢.=0.2%.

The Rayleigh damping coefficient is calculated as:

B,

a. 1
= P 9
655, ©
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Table 2. Modal period and shape

Experimental
Frequency Analytical (Larsen and
Mode  (Hz) (L]a;rsen, 2003) Jacobsen, Mode shape
(Current) requency 1992)
(Hz) Frequency
(Hz)
2 0.106 0.100 0.997 1* vertical
3 0.115 0.115 0.115 2™ vertical
4 0132 0.135 3" vertical
14 0.310 0.278 0.289 1** Torsional
20 0414 0.383 0.391 2™ Torsional
24 0.542 0.502 3" Torsional
14 0.059 0.052 0.0523 1** Lateral
20 0.141 0.123 0.127 2™ Lateral
24 0246 0.187 3 Lateral

Substituted the natural frequency, @, =0.666 rad/s and
@,=1.954 rad/s to Eq. (9) would result in =0.001987
and £=0.001527 respectively. Therefore, the structural
damping matrix during the time domain analysis is:

[C1]=0.001987 [M]+0.001527 [K] (10)
3.2. Aerodynamic derivative

The aerodynamic derivatives were conducted by Timothy
(1992), from the section model tests. Furthermore, the

Figure 7. Approximation of experimental derivative of the
great belt bridge H; (i=1,..,4) by indicial function.
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Figure 8. Approximation of experimental derivative of the
great belt bridge 4; (i=l,..,4) by indicial function.

experimental aerodynamic derivative for the heaving and
rotation are given in Figs. 7 and 8, respectively. The
nonlinear least square fit is then performed to evaluate the
indicial function parameters which are agree well with
the experimental aerodynamic derivative.

3.3. Flutter analysis in Time domain during
completed state

Based on the indicial function parameters obtained
earlier, the flutter analysis in time domain is performed

Table 3. Critical velocity of idealized suspension bridge

Type of test Flutter Velocity U,, (m/s)
Section model (Experimental) 70-74
Taut strip (Experimental) 72
Full bridge (Experimental) 70-75
Current flutter analysis (3D FEM) 73

‘ Finite Element Modeling |

Input flutter derivatives and reduced velocity
from the experimental data

J

Use least square approach to calculate the
indicial function parameters

Input mean wind speed velocity

Use the indicial function to calculate non-
stationary evolution of the aero-elastic forces

v

Nonlinear dynamic analysis

Collect the time history response from
first to current step

No

When wind velocity equal
to flutter velocity

End of analvsis

Figure 9. Flutter analysis flow chart.
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Figure 10. Flutter frequency for torsional and vertical
DOF.
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Figure 11. Time-histories of motion at a subcritical wind
velocity U=70 m/s.

through a convolution integral and entails a step by step
dynamic finite element method where the aero-elastic
forces are adopted. The present model is implemented
into XFINAS (Kim, 2007) developed by the Konkuk
University. The flow chart of the algorithm is shown in
Fig. 9. In addition, the time histories of the responses are
shown in Figs. 10-12. It can be seen that, the structural
system is still damped at a wind velocity of 70 m/s as
shown in Fig. 10.

A flutter condition is obtained at a critical velocity A=
73.0 m/s (Fig. 11), with a flutter frequency f=0.193 Hz.
The results are agreed well to the wind tunnel test given
by Larsen and Jacobsen (1992) as shown in Table 3.
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(b) Torsional displacement

Figure 12. Time-histories of motion at a critical wind
velocity U=73 m/s.

It should be pointed out that the frequencies of the
responses are coincided in both torsional and heaving
displacement (Fig. 10). This characteristic is referred as a
coupled flutter, which in general occurred for the streamed
line sections.

With the greater incoming wind velocity, the structure
is unable to damp the energy from the self-excited force
hence; the amplitude of vertical and rotation are diverged
as shown in Fig. 13.

3.4. Aero-elastic stability analysis during erection

During erection of suspension bridges a number of
aerodynamic problem are encountered which relate to the
fact that the bridge structure is incomplete, thus various
structural components do not receive the conditions as
intended in the complete structure.

Erection of the suspension bridge may proceed in a
number of different ways. The deck erection of a suspension
bridge involved many challenging problems with respect
to both construction safety and time schedules. In general,
deck erection sequences of suspension bridges can be
classified into the following three types: (1) mid span to
pylons; (2) pylons to mid span; and (3) four working
fronts.

The mid span to pylon approach was selected for the
Great Belt East during erection. The critical damping
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Figure 13. Time-histories of motion at a super critical
wind velocity U=73 m/s.

(a) Erection process of the Great Belt East bridge

Table 4. Comparison of Critical flutter velocity during
erection

U, (Larsen and
Jacobsen, 1992)

23 34.8

% of erection U. (Current)

38.5

ratio considered during the erection is 0.01. It’s observed
from the analytical results that the stability limit of the
bridge during 20% of erection is 38.5 m/s and give a
good agreement with the analytical results 34.8 m/s
performed by Larsen and Jacobsen (1992).

The parametric studies for the various erection stages
of the Great Belt Bridge are performed afterward. The
geometrically nonlinear is considered and the results are
compared with the linear analysis and wind tunnel test
(Danish, 1997). Introducing the structural damping ratio
of 0.002 for the final section which is the same value
applied to the full bridge model. The results can be
obtained as shown in Fig. 16. We can conclude the
analysis results as follows:

(1) In the initial stage of construction, the critical flutter
speeds is very high. The main reason is that the bridge
span is still short under the erection; therefore, the mass
is contributed to vibration due to main cables. This mean
the inertia force is still large compared to the
aerodynamic excitation which is caused by the short
deck.

(b) Finite element model

Figure 14. (a) Erection process of the Great Belt East bridge (b) Finite element model.

S T e TS i

(a) Midspan to Pylons

(b) Pylons to Midspan

(c) Four working Fronts

Figure 15. Deck erection sequence.

20%

27%

Figure 16. Verification problem.
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Figure 18. Stability limits of The Great Belt East Bridge
during Erection.

(2) The stability limit is lower through the first half of
the erection period. The reason is the lack of overall
torsional stiffness. The bending stiffness, on the other
hand, is less sensitive to the degree of deck erection, since
most of the bending stiffness if provided by the main
cables.

(3) The critical flutter speed becomes lowest at a
relatively early stage, i.e., about 20% of the deck erection.
At this point, the deck is already long enough to pick up
the excitation force and it does not give enough structural
stiffness.

(4) The results from the linear analysis tend to
overestimate the critical velocity especially during the
first half of the erection whereas the stiffness of the
system is not completely developed. Therefore, the
geometrically nonlinear is recommended for the aero-
elastic stability analysis of the deck during erection

4. Concluding Remarks

The flutter analysis in time domain using indicial function
is a major concern in modern long span bridge design,
which was applied to the Great belt East Bridge for both
completed and erection stage. The flutter analysis in time
domain simulation was developed by the finite element
technique with the indicial function. The geometric
nonlinearity was considered through the nonlinear dynamics
analysis. The approaches include the frequency and time
integration analysis in the complete and erection stages.

The analysis results had shown a good agreement with
the wind tunnel test for both stages. The analysis results
also showed the important role of the geometrically
nonlinear analysis during deck erection and therefore,
useful to improve the aerodynamics performance of the
structure during erection in additional to the experimental
predicting of the flutter limit.
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Nomenclature
4, : cross section area of structural components
A4; (i=1...6) : frequency-dependent flutter derivatives
ao : indicial function coefficient
Link :indicial function coefficient
bink : indicial function coefficient
B : Bridge deck width
G, : static lift coefficient
C : slope of lift coefficient
Cy : static moment coefficient
Cy : slope of moment coefficient
Dy, : aeroelastic drag force per unit length
Jor : flutter frequency
5 : vertical frequency
fa* : torsional frequency
H, (i=1...6) : frequency-dependent flutter derivatives
1, : mass moment of inertia per unit length
K :reduced frequency
Ly, : aeroelastic lift force per unit length
m :mass per unit length
M, : aeroelastic moment per unit length
P, (i=1...6) : frequency-dependent flutter derivatives
q : dynamic pressure
s : dimensionless time
t : time
U : mean wind velocity in the main flow direction
U, : flutter velocity
Ued : reduced velocity
w : weight per unit length
x : sway displacement
x : sway velocity
z : vertical displacement
z : vertical velocity
At :time step incremental
Greek letters
@; : indicial functions
P :air mass density
w : circular frequency
@, : vertical circular frequency
s : torsional circular frequency
& : structural damping ratio in vertical mode
& : structural damping ratio in torsional mode
a : torsional displacement
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o : torsional velocity
a, B : Rayleigh damping parameters

References

Agar, T. J. A. (1989). “Aerodynamic flutter analysis of
suspension bridge by a modal technique.” Energ. Struct.,
11, pp. 75-82.

Bisplinghoff, R. L., Ahley, H., and Halfman, R. L. (1955).
Aeroelasticity. Dover Publication, Inc., Mineola, New
York.

Borri, C., Costa, C., and Zahlten, W., (2002). “Non-
stationary flow forces for the numerical simulation of
aeroelastic instability of bridge decks.” Comput. Struct,
80, pp. 1071-1079.

Borri, C. and Hoffer, R. (2000). “Aeroelastic wind forces on
flexible girders.” Meccanica, 35(10), pp. 1-15.

Chen, X., Matsumoto, M., and Kareem, A. (2000) “Time
domain flutter and buffeting response analysis of
bridges.” Journal of Engineering Mechanics, 126(1), pp.
7-16.

Costa, C. and Borri, C. (2006). “Application of indicial
functions in bridge deck aeroelasticity.” J. Wind Eng. Ind.
Aerodyn., 94, pp. 859-881.

Karoumi, R., (1999). “Some modeling aspects in the
nonlinear finite element analysis of cable supported
bridges.” Computer and Structures, 71, pp. 397-412.

Kim, H. K. and Lee, M. J. (2002.) “Nonlinear shape-finding
analysis of a self-anchored suspension bridge.” Engineering
Structures, 24, pp. 1547-1559.

Larsen, A. and Jacobsen, S. (1992). “Aerodynamic design of
the Great Belt East bridge.” Proc. First International

Symposium on Aerodynamics
Copenhagen, Denmark.

Larsen, A. (2003). “Aerodynamic aspects of the final design
of the 1624 m suspension bridge across the Great Belt.”
J. Wind Eng. Ind Aerodyn, 48, pp. 261-285.

Panot, C., Songsak, S., and Kim, K. D. (2011). “Aeroelastic
analysis of long span bridges via indicial functions
considering geometric and material nonlinearity.”
International Journal of Steel Structures, 11(2), pp. 215-
226.

Salvatori, L. and Spinelli, P., (2006 ). “Effects of structural
nonlinearity and along-span wind coherence on suspension
bridge aerodynamics: Some numerical simulation results.”
J. Wind Eng. Ind. Aerodyn., 94, pp. 415-430.

Scanlan, R. H., Béliveau, J. G, and Budlong, K. (1974).
“Indicial aerodynamics functions for bridge decks.”
Journal of Engineering Mechanics, 100, pp. 657-672.

Simiu, E. and Scanlan, R. H. (1986). Wind Effects on
Structures. Wiley, New York.

Timothy, A. R. (1992). “Wind tunnel test for the Great Belt
link.” Proc. First International Symposium on Aerodynamic
of Large Bridges, Copenhagen, Denmark.

Wagner, H., (1925). On the origin of the dynamic buoyancy
of wings. ZAMM 5, Aeronautics Twentieth Annual
Report of the National Advisory Committee for
Aeronautics, pp. 17-35.

Weight, A. J. (2009). “Critical analysis of the Great Belt East
bridge, Denmark.” Proc. Bridge Engineering 2"
Conference, University of Bath, Bath, UK.

Kim, K. D. (2007). XFINAS 3.0. Theory, Example, Reference
and User Manual. Report No. 6, Department of Civil and
Environmental Engineering, Konkuk University, Korea.

of Large Bridges,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /Batang
    /BatangChe
    /BauhausITCbyBT-Bold
    /BauhausLight
    /BauhausMedium
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BenguiatITCbyBT-Bold
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BrushScriptStd
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Candice
    /Castellar
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /ChollaUnicase
    /Clarendon-Condensed-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Coronet
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /CwritB
    /CwritL
    /CwritM
    /CwritUL
    /DauphinPlain
    /Dinbla
    /Dinbol
    /Dinlig
    /Dinmed
    /Dotum
    /DotumChe
    /DragonwickPlain001001
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraverFontExtras
    /EngraverFontSet
    /EngraversMT
    /EngraverTextH
    /EngraverTextNCS
    /EngraverTextT
    /EngraverTime
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /ExpoM-HM
    /FelixTitlingMT
    /FencesPlain
    /FormalScript421BT-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Heavy
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FZSY--SURROGATE-0
    /Gaeul
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Garamond-KursivHalbfett
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicL-HM
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrM
    /H2hdrM
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2sa1M
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadG
    /HeadlineR-HM
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Bold
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HYHaeSo-Medium
    /HYHeadLine-Bold
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Light
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokGak-Bold
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Bold
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPillGi-Light
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYSeNse-Bold
    /HYShortSamul-Bold
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMun-MyeongJo
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYSymbolA
    /HYSymbolB
    /HYSymbolC
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJaFull-Medium
    /HYTaJa-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeaSo-Medium
    /HYYeatGul-Bold
    /HYYeatGul-Medium
    /Impact
    /ImprintMT-Shadow
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /Latha
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /Marigold
    /Mdam
    /MesquiteStd
    /MetaPlusBoldRoman
    /MetaPlusMediumRoman
    /Mforgem
    /MicrosoftSansSerif
    /MingLiU
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MoeumTR-HM
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MSHei
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MurrayHillBT-Bold
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /MyungjoL-HM
    /NewGulim
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAExtended
    /OCRAStd
    /OilOnTheWater
    /Oliver
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PianoB
    /PianoL
    /PianoM
    /Pleasantly-Plump
    /PMingLiU
    /PoplarStd
    /PostB
    /PosterBodoniBT-Roman
    /PostL
    /PostM
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /SaenaegiR-HM
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SeoulHangangM
    /SeoulNamsanEB
    /SeoulNamsanM
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /ShelleyAllegroBT-Regular
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StencilStd
    /Swiss911BT-ExtraCompressed
    /SwitzerlandNarrowBold
    /SwitzerlandNarrowBoldItalic
    /SwitzerlandNarrowItalic
    /SwitzerlandNarrowPlain
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TeXplusEF
    /TeXplusEF-Bold
    /TeXplusEM
    /TeXplusEM-BoldItalic
    /TeXplusEM-Italic
    /TeXplusEX
    /TeXplusMI
    /TeXplusMI-Bold
    /TeXplusRM
    /TeXplusRM-Bold
    /TeXplusRM-BoldItalic
    /TeXplusRM-Italic
    /TeXplusSA
    /TeXplusSB
    /TeXplusSY
    /TeXplusSY-Bold
    /TeXplusTE
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /YDI2002
    /YDIAsphaltB
    /YDIAsphaltL
    /YDIBirdL
    /YDIBirdM
    /YDIChbinB
    /YDIChbinL
    /YDIChbinM
    /YDIChunB
    /YDIChunL
    /YDIChunM
    /YDIDanB
    /YDIDanL
    /YDIDanM
    /YDIGoldB
    /YDIGoldL
    /YDIGoldM
    /YDIGukB
    /YDIGukL
    /YDIGukM
    /YDIHoopM-KSCpc-EUC-H
    /YDIJininB
    /YDIJininL
    /YDIJininM
    /YDIManB
    /YDIManL
    /YDIManM
    /YDIMatrix01
    /YDIMatrix02
    /YDIMatrix03
    /YDIMatrix04
    /YDIMatrix05
    /YDIMatrix06
    /YDIMatrix07
    /YDIMatrix08
    /YDINeoulB
    /YDINeoulL
    /YDINeoulM
    /YDIPaintB
    /YDIPaintL
    /YDIPaintM
    /YDISapphIIB-KSCpc-EUC-H
    /YDISapphIIL-KSCpc-EUC-H
    /YDISapphIIM-KSCpc-EUC-H
    /YDISolM-KSCpc-EUC-H
    /YDISongB
    /YDISongL
    /YDISongM
    /YDIWebBatan
    /YDIWebDotum
    /YDIWindM-KSCpc-EUC-H
    /YDIYahwaB
    /YDIYahwaL
    /YDIYahwaM
    /YDIYGO110-KSCpc-EUC-H
    /YDIYGO120-KSCpc-EUC-H
    /YDIYGO130-KSCpc-EUC-H
    /YDIYGO140-KSCpc-EUC-H
    /YDIYGO150-KSCpc-EUC-H
    /YDIYGO160-KSCpc-EUC-H
    /YDIYMjO110-KSCpc-EUC-H
    /YDIYMjO120-KSCpc-EUC-H
    /YDIYMjO130-KSCpc-EUC-H
    /YDIYMjO140-KSCpc-EUC-H
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO160-KSCpc-EUC-H
    /YDIYMjO240
    /YDIYuroB
    /YDIYuroL
    /YDIYuroM
    /YDSAH
    /YDSDJ
    /YDSHO
    /YDSHS
    /YDSJH
    /YDSJY
    /YDSMJ
    /YDSSH
    /YetR-HM
    /Ymjo420
    /Ymjo440
    /Ymjo450
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-BlackExtended
    /ZurichBT-Light
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


