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1 Introduction

Steel frame with semi-rigid connections is always an interesting topic of the scientists all over the world. In 1934,
Batho and Rowan proposed the straight-line common beam method to classify semi-rigid connection [1] Rathburn, in 1936,
considered the stiffness of the connection in his research on the moment distribution method [2] Baker, William and
Sourochnikoff, in [3] investigated the influence of semi-rigid connections on the frame subjecting to the shake. Monforton
and Wu [4, 5] were some of the first researchers applying the stiffness matrix method to analyze the plane frame with semi-
rigid connection. In which, the stiffness matrix and nodal force vector of each element depend on the linear stiffness of the
connection. Kim, S.E. and Choi, S.H proposed a novel method to analyze the spatial frame considering the material
nonlinearity and large deflection effect [6]. The linear and nonlinear semi-rigid connection models were also interested by
Hadianfard and Razani in 2003 [7].

In 1990, Kiureghian et al. assessed the reliability of the steel frame under the dynamic loads generated from the
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earthquake El Centro in 1940 using S probability index method [8] The same method was used in [9] by Hong et al. to

study the steel frame according to the plastic limit state. Reliability of the steel structure under the corrosion was considered
by Melchers in [10]. Hadianfard and Razani used the Monte Carlo simulation method to investigate the steel frame with
flexible beam-column joint. In 2012, to study the reliability assessment of steel scaffold shoring structures for concrete
formwork was considered HaoZhang et al in [11]. The rotational stiffness and the moment resisting of the connection were
referred in [12] of Chen ef al. This model of flexible joint, according to recommendation of Aleksander in [13], is not
correct. This author proposed then a novel model based on the empirical tests and the Eurocode 3.

So can be noticed that reliability assessment of steel frame considering semi-rigid connections are important. However,
semi-rigid models and reliability assessment methods are relatively limited. Therefore, this research aims to study
reliability assessment of steel frame considering semi-rigid connections under durable conditions of the beam to column
connections (joint) are elastic-plastic models, this value is determined through research of Aleksander K, [13] by Monte
Carlo simulation.

2 Initial stiffness and moment resistance of joints steel

Initial stiffness and moment resistance are two parameters that formed the hardness of the connection between columns
and beams. These two values were calculated using the proposed model of Aleksander K. et al [13]. The reliability of this
model has been verified by comparing the experimental results according to Euro code 3 standard (EC. 3) (Figure 1).
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Fig. 1 —Validation of the Aleksander's model by comparison with EC.3 and experimental results [13]-

The moment resistance of steel M ,, and the initial stiffness of joints steel S, . are determined as the following.

Jini
Mp, :7,4><10_5><hg'62><hll)‘2><tg'4><a’0'85 )
S, =K ><ht())A44 y 11).2 thss x 0005 ~K, ?)

where S,

Jini

is initial stiffness (kN.m/rad); S, is the elastic stiffness of the connection (kN.m/rad ) which is

determined as:

S, =L 3)

h,(mm) is the height of the column section (HEB); A, (mm) is the height of the beam section (IPE); ¢ , (mm) is the

thickness of the end plate and d (mm) is the bolt diameter; K, =1.5and K, =19211 are identified from experimental
results [13].

3 Internal forces analysis frames of semi rigid connections

Consider a semi-rigid connections plane frame as shown in Figure 2. The internal forces of the frame are determined
using the displacement method. The basic system, the position of considered sections are also presented in Figure 2 and the
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equilibrium equations are shown by (4).
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Fig. 2 — Semi-rigid connections plane frame, basic system and position of considered sections
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Moments of plane frame M, and moments of joints M,, M, are determined as follows.

4EI 6EI 4EI 6EI
Cz+—57 My=—F%7,-—F
H H? H H?

Vi 0
Mp=)M;Z,+Mp; M, = Z, 5)

with E is the Young modulus of the steel and /,,/, are respectively the moments of inertia of the cross section of

beam and column.
4 Vadidation of design computer program

The design program consists of two parts: structural analysis and safety condition verification. The first part will be
validated by comparison with the result of SAP200 software. The second part was validated by the authors in [14]. The
validation is performed in two extremal cases: articulation joints (stiffness of the joint is zero) and rigid joints (stiffness of
the joint is infinitely high). Input parameters are shown in Table 1 and the results are shown in Table 2. We can observe
that the error is very small in the case of button joint (<0,2%) and slightly increases in the other case (<2,5%). This result
can be explained by the fact that in our program the rigid joint is modeled by setting a very high value to the stiffness of
the joints and it gives the error. This result confirms the reliability of our program.

Table 1 - Input parameters of the analysis

End Bolt Material
B 1 1 - i
eam (cm) Column (cm) plate (cm) (KN/em?) Load-bearing
(cm)
L h,, bf t t, H h,. bf t t, Z, d E [ P(kN)  g(kN/cm)

500 30 20 2 2 400 30 20 2 2 2 1.6 2,1E4 21 100 0.05
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Table 2 - Validation of established program by comparison with Sap2000 software

Element Section Articulation joints Rigid joints

SAP2000  Program error SAP2000  Program error

Mcl - - 7483,0 7531,8 0.65%

Columns Mc2 -20041,0 -20000 0.20% -11515,9 -11352,0 1.42%
Mc3 - - - -8900,0 -9019,9 1.35%

Mc4 19958.,9 20000 0.21% 12100,7 12096,0 0.04%

Mdl1 - - - 7483,0 7531,8 0.65%

Beams Md2 - - - -8900,0 -9019,9 1.35%
Md3 1562,5 1562,5 0.0% 853,8 832,8 2.46%

5 Monte Carlo simulation method

Monte Carlo simulation is a method that uses the pseudo-random numbers to simulate the random property of the basic
variables and then directly estimate the reliability based on the concept of larger number law. If the safe region is defined

as f (X ) > 0, the failures probability of the system will be determined as follows:

Py = Ilf(x)<ofX (x)dx = E|:1f(X)<0j| (©)
1 khi f(X)<0
Where Trx0 = {0 khi  f(X)20 @

According to the statistical theory, if we have a number N of the sample of the random vector X, a sample that consists

of N values of [ can be approximated as the average of the sample as:

f(x)<o Can be obtained, and the expectation of /1,

~ 1 &
Pr= E[[f(x)<o] = W;‘,[f(x)m ®)

According Lemaire in [15], it is pointed out that the estimation in (8) is convergent and the confidence interval at 95%

of P, value can then be calculated as follows:

_ 1-P, _ ;
Py | 1-200, |—=L | < P, < P,{ 1+200, |— ©)
« NP, | NP,

6 Reliability assessment joins of frame steel considering semi-rigid connections

6.1 Safe condition

According to Euro code 3 allows the uses initial stiffness for design structures. When used initial stiffness in joints
frame apparition moment resistance. Safety conditions of joints of frames then are written in the following.

M‘,Rd
M, <= (10)

where M ; is the moment value of joints effect load-bearing; n is a safety factor

6.2 Deterministic model and uncertainty model

Deterministic model is the above internal forces analysis problem, in which the input parameters are those of geometry
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(H,L,h, by .t ,h, bt ,t, ,d), of Young modulus material (), of load (g ) and of flexible joint ( X, , K, ). This model

co%cortertpo

can be written in form with Xz[H,Lh byt h. bt t d,q,E,a,Kl,KZJ.

s e s co>Ycrtertps
M, =3(X) (11)

Uncertainty model is constructed based on the deterministic model by taking into account the randomness of some
input paramters. In this paper, we distinct two vector of input parameters: the first one of the parameters assumed to be

deterministic X, = [H ,L,h, byt b bt t,,d, K, ,KZJ and the second one of the parameters assumed to be ramdom

IR c>Ycotestpo
X, (w)= [q(a)) ,a(w),E (a))] with @ represents the randomness of the parameters. This model can be written in form.
M, (0)=3(X,.X, (o)) (12)

6.3 Reliability assessment of the steel frame by Monte Carlo simulation

By introducing the uncertainty model in the Monte Carlo simulation method, we obtain the scheme of the reliability
assessment of steel frame as shown in Figure 3.

Begin
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End

-

Fig. 3 — Scheme of the reliability assessment of steel frame using Monte Carlo simulation method
6.4 Convergence of the Monte Carlo simulation

Consider the steel frame as shown in figure 2 with the deterministic input parameters and the random input parameters

respectively presented in Table 3 and Table 4. The comppression load g(kN /m), material (E ) and « = gL/P assumed to

be normal variable with mean g and coefficient of variation CV =o/ u .

Table 3 - Deterministic input parameters

End

Beam Column late Bolt Material
(cm) (cm) ‘(’cm) (cm) (KN/cm2)
L h,, b, t t, H h,, b, t t, , d E f

500 30 20 2 2 400 30 20 2 2 2 1.6 2.1E4 21
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Table 4 - Random input variables and their representative parameters

Random variable E(KN / cm®) q(kN / cm) a=qL/P

Law of probability Norm Norm Norm

Hp 4, 4, CVy u, cv,

Representative parameters
2,1x10* 10 1,30 0,15 0,01 0,15

Figure 4 shows the convergence of the safe probability of the steel frame in the Monte Carlo simulation to the value of
0,8315 or 83,15% after about 998 sampling in 4,83 minutes. The used convergence criteria of 2,5% justifies the confidence
of the estimated reliability. This result also shows that although we have taken the safety factor is n = 1,1 in the analysis but
because of the randomness of some input parameters, the reliability of the structure is only of 83,15%. The assessment of
the reliability of the structure thus is neccessary.

0.8 _F’
06

0.4

Safe Probability

0.2

o 100 200 300 400 500 600 700 800 900 1000
N

s

Fig. 4 — Convergence of the safe probability in the Monte Carlo simulation
6.5 Effect of the coefficient of variation and safety factor

We know clearly that the variation of input random variables and the safety factor influence directly but inversely on
the safe probability of the structure. Thus in order to clear the effect of these parameters, one reconsiders the above column
with different coefficients of variation of the compression load CV =0,05; 0,1; 0,15; 0,2; 0,25 and different safety factors

n=L1L 1,15; 1,2; 1,25. The results of the safe probability are listed in Table 5 and presented in figure 5.

Table 5 - Effect of the coefficient of variation and effect of the safety factor on the safe probability

cv
" 0,05 0,10 0,15 0,20 0,25
1,10 0,9449 0,7755 0,7316 0,6398 0,6020
1,15 0,9916 0,8898 0,8082 0,7102 0,6735
1,20 1,0000 0,9337 0,8684 0,7786 0,7459
1,25 1,0000 0,9755 0,9041 0,8276 0,7755

We can easily observe the effect inverse of the coefficient of variation and the safety factor in the Figure 5. The safe
probability of the column decreases when the coefficient of variation increases, whereas it increases when the safety factors
increases. This result seems to be obvious, but it has a very important significance. It shows that if there are many input
random parameters or furthermore with the high randomness in the structural design or in the optimization problem, the use
of the local coefficient such as the overload coefficient seems to be not sufficient. The structure can be in the dangerous
state. In this case, it is necessary to determine a global safety factor, as is done in this study, to assure the absolute safety of
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the structure. For example, in this test, if the coefficient of variation is 0,05, the global safety factor needs to be only 1,25 to
obtain the safe probability 100%.

Effect of coefficient of variation

Effect of safety coefficient

EBP ot

0.95¢

0.05 0.1 0.15 02 0.25
cv n

Fig. 5 —Effect of the coefficient of variation (left) and effect of the safety factor (right) on the safe probability of the
column

6.6 Effect of the ratio h, /h,

In the section, the researchers investigated the impact of hardness ratio of beam and column to the reliability structure
through the ratio of beam cross-section and column cross-section /%, /h, . In [13] the value limit when applying the

expression (1), (2) must satisfy the condition 4, = (140 +400) mand &, = (160 +400) mm. Therefore ratio limits 4, / h, in

the research variable intervals /,/h, =(0,3+2,0). Deterministic parameters and random variable with a coefficient of

variation v = 0,1; safety coefficient n=1,1.

Figure 6 and Table 6 shown Effect of 4, /h_ to the safe probability P;. Figure 6 shown that when #, /h, =0,3+0,7 then
safe probability P; are decreases. when h, /h =0,7+2,0 then safe probability P; is an increase. Structures had Safe
probability is the smallest value when A, /h, =0,5+0,7. From this result, we see that for this frame type and the loading

should not choose a domain #, /h, = 0,5+0,7 and reasonable when 4, /i, ~2,0.
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Fig. 6 — Effect of the Effect of h, | h, to the safe probability P,
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Table 6 - Safe probability P; when ratio A, /h,

hy/h, 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1
P, 0,5474 0,3632 0,2947 0,2960 0,2974 0,3658 0,4524 0,4653 0,5158
hy [k, 1,2 1,3 1,4 1,5 1,60 1,70 1,80 1,90 2,0
P, 0,6105 0,6218 0,7132 0,7395 0,7921 0,8395 0,8507 0,8658 0,9158

s

7 Conclusion

This paper studies the reliability assessment of the steel frame with semi-rigid beam-column joint. The authors have
successfully established with the Monte Carlo simulation method to construct the steel frame’s reliability assessment
program. The parametric tests are also performed to study the effect of the input parameters on the reliability of the
structure. The obtained results showed the important significance of this research.

The results of this initial positive study are the premise for the authors to continue to expand the problem for other
types of structures and to consider various random variable.

REFERENCES

[1]- C. Batho, H.C. Rowan, Investigations on Beam and Stanchion Connections. Second Report of the Steel Structures
Research Committee. London, 1934.

[2]- J.C. Rathburn, Elastic Properties of Riveted Connections. T. Am. Soc. Civ. Eng. 101(1) (1936) 524-563.

[3]- B. Sourochnikoff, Wind Stresses in Semi-Rigid Connections of Steel Framework. T. Am. Soc. Civ. Eng.115(1)
(1950) 382-393.

[4]- G. Max, H. Benno, F. Markus, Reliability Analysis on Capacity Design Rules for Steel Frames. In: Proceedings of
International Conference on Seismic Design of Industrial Facilities, RWTH Aachen University, 2013 pp. 337-339.
doi:10.1007/978-3-658-02810-7 28

[5]- R. Monforton, T.S. Wu, Matrix Analysis of Semi-Rigidly Connected Frames. J. Struct. Div-ASCE. 89(6) (1963)
13-24.

[6]- S.-E. Kim, S.-H. Choi, Practical advanced analysis for semi-rigid space frames. Int. J. Solids Struct. 38(50-51)
(2001) 9111-9131. doi:org/10.1016/S0020-7683(01)00141-X

[7]- M.A. Hadianfard, R. Razani, Effects of semi-rigid behavior of connections in the reliability of steel frames. Struct.
Saf. 25(2) (2003), 123-138. doi:10.1016/S0167-4730(02)00046-2

[8]- D. Kiureghian, Structural reliability methods for seismic safety assessment: A review. Eng. Struct. 18(6) (1996),
412-424. doi:10.1016/0141-0296(95)00005-4

[9]- P. Hong S. Wang, Reliability of Steel frame systems with Semi-Rigid connections. ICLR Research Paper, Series
No.35, 2003.

[10]- R.E. Melchers, The effect of corrosion on the structural reliability of steel offshore structures. Corros. Sci. 47(10)
(2005) 2391-2410. doi:10.1016/j.corsci.2005.04.004

[11]- H. Zhang, K.J.R. Rasmussen, B.R. Ellingwood, Reliability assessment of steel scaffold shoring structures for
concrete formwork. Eng. Struct. 36 (2012) 81-89. doi:10.1016/j.engstruct.2011.11.027

[12]- N. Kishi, W.F. Chen, Y. Goto, K.G. Matsuoka, Design aid of semi-rigid connections for frame analysis. Eng. J.
AISC. 30(3) (1993) 90-107.

[13]- K. Aleksander, K. Ryszard, G. Marian, Estimation of the Initial Stiffness and Moment Resistance of Steel and
Composite Joints. In: Proceedings of the CTBHU 8th world congrress, Dubai 2008, pp. 1-7.

[14]- T.H. Nguyen, Sensitivity analysis of input parameters in structural design problem and apply to analyze the
reliability of a design of steel industrial buildings, PhD thesis, National University of Civil Engineering, 2017.

[15]- M. Lemaire, A. Chateauneuf, J.-C. Mitteau, Reliability of Structures - Static Mechano-Reliability Coupling (in

French). Ed. Hermes, Coll. Civil Engineering, 2005.




<<

  /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



